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Unman rt^asipn has discorarvti 
many amazing things in nature 
and will discover still more, and 
will thereby increase its (nmer 
irvvr nature. 



PREFACE 

AnyiwK' firsl juquaiiilaiiee wilh biMS finds iiiinsolf in 

ti wnrld uf ainaziiij' iiilcrcsi. ’I'his slrangi* -njic iniirid say faiilaslic— 
world is inagnifii'ciil in ils organi/alioii and infinih* in its varia- 
lions, sjnij)U' in ils nalnra) perfjrrnm and yol unbouinh’d in ils com- 
])lo\ily. 

r>ouks on I his wondcilnl world invariably shod lij;»;hl only on 
whal (list inj^uislK's and diifcroiilialcs boos from I ho losl of livini^ 
nalnro. Hnl if wo oxainiiu? boos frmn anollnT sland[)oi.Ml, hrin^^inj^ 
oil! Ihoso (rails wliich Iboy sliaro wilh Iho rosl of lln* living world, 
if wo iiivosligalo more i;h.)Sf|y Ihoso sid<‘s of boo lifo by wdiicb Iboy 
rosc'jnblo olhor animals and [daiils, Ibo poculiarilii'S of Ihoso Inily 
o.niiino oroahiics slriko ns slill moro forcibly. 

Scionlisis aro paliorilly pursuing Ihoir ’conrsf* lowards inastor- 
ing Iho socrols of .NaInn* and subjugating hor. Tl»oir di‘Hov(?rios 
flaro Iho palh of ros(‘archor.s into *‘boo land.” ll bocoinos iiicroasingly 
cloar to anyono followijjg scicmli.sls’ jirogross, of whal snbslaiilial 
imporlanco aro Iho phonoinona of boo lifo they ha\o discnvorod, and 
at (Jio samo liino bow much riclior in conlonis Ilian liu^ w >nd(M's of 
hoo lifo is Iho cloar furco of maloriali.slic logic which onibracos in 
])laniiod oxporimenl Iho mimilos! phonoinona, foiling .\aliiro lo 
hoi ray hor innorniosi socrols fur Iho .siTvico of man. 

Today, hoo-sr.iomo is no longor whal il used to ho. Tlio si rid 
molluKls of biological analysis on which n^.soarch has boi*n based 
bav(‘ armed e.xporiinonlors willi niwv facts. Precision lecbniqvio in 
oxporiinonls and laboratory equipnnml lias allowed doojior penetra- 
lion into the subslanco of plienoimaia and processes. Tbanks to this, 
now knowledge is being accnmulaled al a rale hilberlo unknown. 

Tbo la.sL discoveries of bee-science are a clear illiisl rat ion of 
liow the materialistic teaching.- of Pavlov, merging wrilli Miclnirin's 
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liN'irliiiigs in tin* Lro.id unity of SovifL agrobiology, an? (Miricliing 
tboory ami «lio\vij)g tin* way to lli(? Iransfonnalion of living naliiro 
for Iho boncfil socialist society. 

* * * 

Work on Ibis book wa.s startl'd before the war at an crxperimental 
apiary iji ZMiiigorod, where researcb in connection with tbo train¬ 
ing of bees was carrb'd out under the direction of Professor A. F. (lu 
bin. Bill not until l‘.Mn was ttie book completed at the apiary of the 
experiiiienlal hiisliandry under the Lenin .Academy of Agriciilloral 
t-cii'iice in (lorki Icninskiye. 

Till' illiis! rat ions in this edition are origirial drawings mad** 
by A. Sernenlso\Ogiyevsky or drawings by olber artists c()])ied iiy' 
liini from \arioiis special juiblicalions dealing willi I be biidogy of 
1 C( s. 

Tb(‘ bees i epi'esen U‘d in tbe drawiiijrs are magnified as 
comp.net! willi I be flowers. 



FIRST ACQUAINTANCE WITH THE HIVE 




NATURE AND MAN 

A iVi'jj iuU) an ObscrvaIurv W b.il W as round 

in S]»i(]cr Cave. II(AV Her Life Was 1.iiilerslood by Nat- 
iiraJisIs in iJn* l*as!. Wbal Lnablt s I lie Soviel Man lo 
OksiTvo lla* world willi His lives 0])en. 

An even iind inel(Mlious inizzing is heard in a corner 
ni tlio laboratory tliroughoiit the siiniinor. Here, in a liar- 
r»)\v oi)servatory hive placed sideways against tlie window^ 
lives a sniall colony (»l' bees. It is put liere in spring, be- 
lore the orchards are in bloom, and the bees soon grow 
accnstonied to their new, traii.spaieiit home. 

A broad glass lobby connecting the hive with the outer 
w'^orld enables us to see its winged population hastening 
all day long to and Iro between their home and the outlet 
ill the window-i raine. 

Every moment bees tak(' oil* one alter another from 
I he wooden threshold nailed to the window-sill, soar buzz¬ 
ing into the air and disappear among the trees. A stream 
ol home-coming bees Hies in the opp(»site dirt.»ction. They 
alight heavily on the threshold, hurry lo the entrance, 
then along tlie lobby to tlie hive, where Uiey get lost among 
the tliousand.s of Iwdn-like little creatures sw'arming on 
the comb. 

The nearer to the centre of the comb, the less w^e can 
see ol the geometrically-regular pattern of the cells cov¬ 
ered as they are by a mass ol scurrying and shuttling, 
creeping and crawling bees. It is dillicult to d(>scril)e this 
incessant and, at lirst glance, chaotic movement over the 
immovable pattern of cells. 
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SoiriL* hoes are crawling into empty cells, almost dis¬ 
appearing ill them, others are walking as in a dream over 
the comi), others again are scrambling backwards out of 
the cells, on the bottoms of which lie the white circles 
ol minute larvae, while yet others, agile and swilt, are 
Hi Ming post-haste by. 

A lat drone lazily piislies his way among the inmates of 
tiio hive along the edge of the comb. The queen proct'eds 

majestically, trail¬ 
ing her long abdo¬ 
men, the bees mak¬ 
ing way for her. 

Here a bee, re¬ 
turning home with 
coloured pellets of 
pollen stuck to her 
hind legs, is crawl 
ing up the comb; 
she runs Irom one 



11 is iK)l very oflcii llinl bees feed one anolh- 
er, still tins Ciiii b.e observed ,-il ;ill hours of 
lluMlny «nd in ull seasons.... The. abilily 1o 
share food is an iini'orli : trail of bee biology 


cell to another in 
search of an empty 
Olio in which slu^ 
deposits her burden 
with one swift 


riioviMiieiJt. Aiiothm* bee cuv(*red all over with [lollen follows 
her ami dinging with her legs to the sides of tlie cell begins 
ramming the jM)lleii with her Jiead, to press it into a tight 
mass ill the cell. 


TJjen? a scavenger lKH; is staggering under Hie l)ody of 
a dead wasp which she is dragging Irom the centre ol the 
brood chamber. Passing through the entrance, she mounts 
into the air with her Imrden and Mies some distance from 


the hive. Other scavenger bees are sweeping the hive bot¬ 
tom with their wings, allhongh it is already spotless. Not 
lar Irom the luit ranee, a forager just back from the lield 
is passing nectar to a Jiome-bee. If wc keep an eye on the 
forager we may see that slie runs to the comb and in the 
viu-y thick of the crowd starts circling about, folding and 
unlolding her wings. 

Suddenly a higli wliining note cuts momentarily into 
the soil rustle of insects in the glass-walled observatory 
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it is the laiining boos voiitilatiuj^ tlio bivo. Tlioy stand 
with llieir slrotcliod lo^^s ajul tboir alxloinoiis slightly tilt- 
od lip, thoir lour wings vibrating at such a spoed that 
they are iiivisiblo. 

Every corner ol the hive is bubbling with liio, but 
to one who has patieiilly watched tlio luistlo on the ctonb, 


it. no longer seems chaotic, ( bio 
begins to understand t hat the 
tJiousands ot lour-wingod in¬ 
sects in this cominiinity are 
cuniiected by some inner ties. 

The transparent, walls oi an 
observat.oi v hive enable one to 
penetrate into many impor¬ 
tant details ot the life ot the 
bee community. But hero, on 
a single ctinib, there are com¬ 
paratively low boos: usually 
a hive contains a dozen, a 
score, or more combs. What, 
tluui, is the lile led in their 
nests by these cri^atnres that 
have interested man Irom lime 
ininieiriorial? 



It is very, very long since 
man discovereil liees. We think 
it worth while to tell our 
readers liow this was e.stab- 


'the upper part of the ilrawing 
on the wall (if Spider Ove. I'oi* 
the hee ne.'l the arlisl u?i.Cil i\ 
cavily in Ihi* cliff 


lished. 


i\()rth-wesl ol the poor Spanish hamlet of Bicorp, in 
tlu‘ mountains near Valencia, there are large deposits of 
brown and red hematite, yello\v iron tiohre, black man¬ 
ganese, and white lime. By pounding into a lino jiowder 
a piece of each ore and mixing it with animal lat, wliito, 
brown, red, and yellow paints arc made. It is with such 
liaiiits that the walls of (hievas ilc la Arana (Spider (lave), 
discovered iu 11)19 near Bicorp, are decorated. 

The wall jiaintings in tlial cave, as in many other 
caves of primitive man, represent liumaii beings, animals, 
birds, and liuntiiig. But Spider Cave oilers us the lirst and 
the only yet known painting of a gatherer of wild lion(*y. 
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EiiDrniDiis aerial roots or giant stalks of some creeper 
j)lajils bang from a steep dilf. A human figure, climbing 
iij) Ibeifi, is scaling the lace of the dill. On the top, scarce¬ 
ly perceptible Ironi below, is another human figure that 
has reached the entrance of a bee nest hidden in a niche, 
witl) enraged bees circling around. 

We do not know what man in those times thought at 
the sight of a bee nest hidden among rocks or whether it 
reminded him ol his Iribo’s dw'elling. l^nt we do know 
that j>eople, not only of the slave and feudal epochs hut 
also of tlie bourgeois epoch, saw in the lilc of boos the re¬ 
flexion ol their own social life. 

And that was the case not only in the past. It is assert¬ 
ed ill some inodc^ru works by foreign, iur instance, Amer¬ 
ican, bee sdentisls that the well regulated life in the 
beehive is the ri*sull of direction by a “secret bees’ com- 
mil tee,” a kind ol unseen “hoard ol the hive corporation.” 
Allen l.athan, well known among U.S. apiarists, states 
(]uite seriously that the life ol the beehive is governed by 
“control bees” be probably means sonudliing like hold¬ 
ers of control packets of shares; these liees arc lUiithcr 
very young nor very old, but at whnt he terms “the golden 
age of the bee, ” and probably not very rnimerons. 

HecetiUy a certain F. D. Trolh)[)-l{elow published a 
book in which he assorted that life in the beehive is gov- 
eriu'd by three or four bees. These, naturally, take no part 
ill physical work but d(?vote themselves exclusively to 
organizing the honey and wax industries and co-ordinal- 
iiur the activities the dilferent groups of bees. 

The lalest editions of an American encyclopaedia of 
bee-keeping also instil into the readers’ minds the idea 
that every hive has something like its own Wall Street, 
controlling “public opinion” among tlic bees, determining 
their tastes and tlieir “liome and foreign policy. ” 

Bourgeois specialists of our day certainly have an in¬ 
comparably betl^'r knowledge of bee biology than bad any 
prehistoric boney-gatlicrer. Today scioiitisls have at their 
disposal well-stocked libraries, special rosoarcli institutions 
and laboratories, the data of related sciences, general 
and particular, perfected microscopes and most exact 
chemical analyses. But all this is not sulficient by itself 
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to provide a clear insight into Nature, and a correct iindiT- 
standing oi' lu‘r. 

However potent the supericlescoj)es through which 
the astral worlds ol the universe are studied, however per¬ 
fect the optical apparatus used for studying the microscop¬ 
ic world ol the cell, how'evcr exact the methods of higher 
mathematical analysis enabling scientists to grasj) phe¬ 
nomena and laws which cannot he observed directly-- all 
this scientilic equipinont cannot by itself safeguard from 
errors of thought scientists brought up in capitalist civi¬ 
lization. Their psychology is still limited by class and 
social prejudices. 

As Stalin said: “Whatever is iriairs manner of life, 
such is his maiiuer of thought. ” 

This law' manifests itself, among other things, in the 
tendency of many bourgeois biologists to attriluite to 
objects and phenomena of living and non-living nature 
qualities wiiich in reality tliey do not possess ami which, 
in the final analysis, are hut a traiisligured rellection of 
the relations of production i)rovairnig in bourgeois society. 
(H)nsequeiitly, it w'as not just a coincidence tiiat the Aus¬ 
trian zoologist F. Trugcl innocently admitted in a book 
published shortly before the appearance of Darwin’s Ori¬ 
gin of Species tlial in the animal kingdom “the astonished 
observer sees (iverywhere an exact rellection of all our 
social, industrial, artistic, scientilic and political life.” 

Even the greatest among the naturalists of the past were 
led astray hy this illusory and distorted Goii( ej)tion of nature. 

Marx mentioned such a case in speaking about The 
Origin of Species^ remarking that even a strict sciemtist 
like Darwin saw the world of man iji the animal and veg¬ 
etable kingdoms, in whicli be recognized his English 
society with its division of labour, competition, the dis¬ 
covery of new markets, diifei’cut iiivcntioii.s and Mal- 
thus*s struggle for life. And Marx repeated in his letter 
to Engels that Darwin’s ajiimal kingdom w'as represented 
as a civil society. Engels agreed with Marx and said jokingly 
that Darwin’s leaching wus a parody on bourgeois society 
of the time. 

No wonder, then, that olwervers at ditferent times 
found in the world of bees, with their various law's of life, 
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itn exact ri'llc'clioii of tlio social order under which Ihoy 
\vi‘re horn and Jived. 

We Ixjiow (hat the ajici(Mit Egyptians, (or instance, 
regarded tlie iiee-colony as a state Jieaded hy tlie j)liaraoli' 
hee who, surrounded hy a rclinuc ol servants fanning 
him wilh their leehu’s, watched from liis Jolty throne 
caravans of slave he(‘s laying their sweet tribute at his feet. 

Later, IMato (IV century li.(L), and still later -Aiis- 
to| le ill liis History of Animals saw in the bcc-colony 
a slave society ruled by aristocrats-- the drones. 

The Homans corroborated the views of the Gree]<s. 
in liis Matnral History Pliny described a “spot of diamond¬ 
like brilliance'’ on the brow of the Caesar bee, his splen¬ 
dour and proud carriage and the formidable guards around 
him. In Part h'our oi liis Ceorgics, wholly devoted to bees, 
Viigil also asserted that in the bee-colony “the king ol 
be(‘S Controls life.” 

FLtteen hundred years later, the bee-colony was still 
considered a monarchy, as may ].)e seen Irom the following 
|)assage in King Henry tl:e fifth, where Shakos|)earo gives 
a colourful j>ictur(^ of bee life as understood in tlu>se days 

They have, a king and officers of sorts, 

\\ here some, like magistrates^ correct at home. 

Others, like merchants, venture trade abroad. 

Others, like soldiers, armed in their stings. 

Make hoot upon the summer's velvet buds; 

Which pillage they with merry march bring home 
To the tent royal of their emperor. 

Who, busied in his maiesty, surrey.s' 

The singing masons building roofs of gold, 

The civil citizens kneading up Ike honey, 

The poor mechanic porters crowding in 
Their heavy burdens at his narroiV gate, 

The sad cy'd justice, \vith his surly hum, 

Delivering o\r to c.recu.ters pale 
The lazy yawning drone. . . . 

Put while in works oi Pritish authors of the XVI cen¬ 
tury the bee-colony looks ridiculously like the merchant 
Elizabelhan England, French authois ol the XVJl ceii- 



t iiry rcpreseiiUMl it as based on \i\o rlassical fcMidal lounda- 
t ions. 

Today one caijjiol Judf) siuiliiig on reading the work 
oi' Llic Fnnicli writer Simon. He described a ‘‘l)ee slate’' 
ill wliicl) the tired wanderers Iniiiging goj)ds Ironi far-away 
are mid- at liie entrance lo the jnv(‘-cily l)y guard bees, 
and ill which, belore swarming, the l)ee king notilii's his 
subjects ot the lorthcoinijig sally l)y a llonrish ol a silver 
trumpet. . . . .According to Simon, seviual kings can live 
in (uie hive, isolated irorii ime anolher by tlie comb wails. 
Me wrote lurther: “11 one ol the kings makes up his mind 
to extend his rule over Ihe wholi> liive, jealousy is engioi 
dcred among the kings, and taction and riot among the 
subjects. ” 

Till* bee “monarchy” existed in bee kee])ers’ minds lor 
a very long time and at each new stage in history was a 
more or less fait hi nl copy of the corresponding human 
syslem. 

Idle earliest work on bees in Russia was writlen by 
Pyotr Rychkuv, an outstanding scientist of the Lomono¬ 
sov school, who was an economist, a traveller, a geographer 
and an author. In his work, the bee-colony is described 
as something resemiding the “enlightened di'spotism” of 
Laiherilie’s iinio. 

Late in the \J\ century, a heo-koeper described the 
settling of a swarm in words taken from the coronation 
re])oiLs in Politselsliii/c ] cdomosti: “(Calmly, with a dig¬ 
nity all her own, the queen enters Hie hive while the bees 
lined np on both sides utter a loud noise like the enthusias¬ 
tic ‘hurra!’ with wliicli the peojilo cheer their tsar or tsa¬ 
rina. ” 

Rut why speak of the XIX century? In our own time 
Rritish beediterature describes the bee-colony as a mon¬ 
archy, and, ot course, the peculiarly Uriiish brand in 
which “the queen has nut even the rights of a coiistilu 
tional monarch,” hut is merely “the llag on the battle¬ 
ment. ” 

Yet by the end of the XVIII, and c\s|)ecially the hegili¬ 
ning of the XIX century, the idea of liee life began to un¬ 
dergo certain changes coiTcsponding to tlic changes in 


15 



the way ol lile anti ol' thinking peculiar to each individxial 
country. 

Ill liis Psychical Life of Animals L. Biicliner wrote: 

“Tht? queen is under tJie supervision and control of 
the workers. . . . Slie enjoys no inviolability of person, 
and both her throne and her life are dependent on the 
correct performance of her royal duties.” 

These lirsi. sallies against the “bee monarchy” and 
tales of the “popular rule ol bees” were considered by some 
would-be researchers as dangerous siulition and an imper¬ 
missible liberty on the part of trouble-makers. 

P. Mikyalen-Mikalovsky, a Lithuanian landowuior, 
indignantly exclaims in his book The Bee, “Bee-keeping, 
once so much in vogue, has become impossible since bees 
were discovered to possess constitutions, parliaments, and 
legal codes.” And he was not the only one. to shy at shadows 
of shadows and lo demand that the works on bees by “Vol¬ 
taire-minded” writers .should lie “locked up in tlie far¬ 
thest corners of Jioukcases” so thal- “no servants should 
haiipen to come across them.” 

Ill unison with the Lithuanian iirovincial monarchist, 
Gaston Bonnier, a member of the French Academy, in a 
paper published in the Hevue Internationale de Sociolof^ie, 
bewailed the attompls at seizing in bee life “the realized 
ideal of collectivism.” 

It would be superllumis to quole here the numerous 
works in which the problem of “improving” bourgeois 
society was I rented in the light of the “bee experience.” 
Johannus Loccenius’s book The Cornmnnily of Bees as 
Compared Kvith theCwil State or: True and Thorough Exam¬ 
ple of Civic Life Derived from the Very Nature of Bees^ 
translated from the Latin and published in Moscow^ in 
the late Will century, cries shame on the Jilth of the 
human dwelling, on dirt in cities and villages and sug¬ 
gests following the example of bees in organizing commu¬ 
nal sanitary facilities! M-mo Glemenc.o-.Auguste Royer, 
the lirst translator of Darwin into French (“the ardent 
blue stocking” as she was relerred to in the litera¬ 
ture of the day), in a book published in Paris in the 
late nineteen-nineties, asserted that men were the cause 
of all human sorrow and drew a picture of an exclusively 


16 



wofiU4i’s stati; urgaiiizod (hi the iiKnlcl oi llie bcc coiii- 
in unity. 

Along vvilli amusing lilorary aimcdotes like llioso 
quoted above, the works ol Uussian authors (d repute made 
use of the example ol bees to expose and castigate the 
abnormalities ol a monarchist regime and a society duped 
and robbed hy the “drones.’’ Such were 1). 1. k*isarev’s 
Been and Leo Tolstoy's The IIIsLon/ of a Skep ivilli a Bant 
Boof, No wonder l*isare\’s arWcle was mauled by tsar¬ 
ist censors while Tolstoy’s tale was published in lull 
only in our time. Hut then Pisarev’s article and Tol¬ 
stoy’s tale w’(.‘re didactic stories, politic.al pamphlets. 
As i(jr authors (d work.s dealing solely with bee-keeping 
or bee-science, they all took great care to avoid analogies 
unacceptable to the ruling classes of bourgeois society. 

Need we speak ol tlie (jlijecUve meaning ami the pur¬ 
pose ot the sociological interpretalirm ol the biological 
phenomena that we lind in the history of hee-scienco? 

It is perfectly clear that llie unscientific and warped 
interpret aliens of I ho life of the bee colony by diiferent 
authors and in diiferent times have been and are attempts, 
often premeditated, to convince the readers that the exist¬ 
ing social system ni exidnilatiuii is in CiUilormity with 
nature, is iieru^ssary ami eternal. 

All these ideas liavt* »>llon been expre^ssed in a round¬ 
about, disguised way and luaiutaiiied hy various means. 

Maurice Maeterlinck, the author of Ike Ufe, which 
made such a yMv at the beginning of the present cen 
tury and was translaltul into many languages, stood in 
awe before a hive and, looking irom Ixie to man, made a 
mental comparison bctw'een the world of men and that 
of bees; in confusioji he recollected Rohinson ('iriisoe as 
he saw the print <»! a man’s loot in the sand. “Somebody 
has been here helore,” he thouglit. 

Speaking thus of human s.)cioty, .Maeterlinck meant 
that in his evolution man had arrived at a stage long lelt 
behind hy bees, tlr t humanity liad to travel a long and 
arduous road before it reached the level attained by bees 
in the organization (jf social life. Such are the ideas Maetei*' 
liiick propounds betwoeii the lines. In this allegorical 
disguise is presented the shabby idea so beloved of rcac- 





tioiiary philosophers, whose purpose 
is to ])r(»vo ihal natural iiislincls 
are wisiu* than reason, wiser than 
conseiousness. 

In our ilays authors no longer 
tak(> any pains to disguise the idea. 

In concluding the chapter on 
the I undame iilals ol bee C(jloiiy biol 
ugy ami the high level ol organi 
/alion reached by it, the author ol a 
b<H>k recently published in Hritain 
stal(‘S ])c\ssLinisl ically that bolore 
man learned to tJiink, bees had ar¬ 
ranged tfieir allairs so widl as to 
have no need ol reason. 



There is not hing novel 
in I he I act that hour 
gi‘ois science advocates 
the rejeclioii ol n^ason. 
Nor is there anythirig- 
new ill the attempts 
evidimt in MaeUndinck's 
book U) hold \ip the 
“wise lile ot bees” as an 
e\amj)le lor man to 
1 o 11 o w. T hese a 11 e m !>t s, 
especiaily wide spread 
in recent years, also have 
a history. 

Some tWT) hundred 
years ago, at the dawn 
ol the capitalist epoch, 
the writer Bernard de 


Maiideville (Marx olten 


mentions his works in 


ObsoiAa'ojy liivcs like the oiic aliovi' 
'were widely lecd as far hitk as llie 
XVIII ceiilui-y 

Loiver figure: The dIk-oj valory hive 
the FreiMlj srieiilisi lleiie do Hoaiiniiir, 
one uf the first students of Ikhj biology 


Capilal) as.serted in Jiis 
Fable of the Bees that 
hee-colonies could thrive 
only wdien each bee pur¬ 
sued lier sellisli aims. 
Mandeville attributed to 
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ihis inferoi'.co a universal sig- 
iiiticanco, and, ap})lyiiig it 
to man, drew lai-reachiiiiir 
conclusions. 

Today, in the epoch ul 
the decline ol capitalism, 
wlien everybody can see that 
bourgeoisie has reduced so¬ 
ciety to a slate in which no 
other ties are leit between 
men than those ol liearlh'ss 
gain, trails diametrically 
opposi'e to lliose ol»ser\ed 
by Mandeville are being dis- 
c(Aer(>d in bees. Now bees 
are described as possessing 
“a happy gift of suppressing 
individual ecceiilricity lor 
the common good,” as havi ng 
“individualism not op]>osed, 
but subordinate to the com- 
innnity as a whole,” as 
arranging their life ‘‘un- 
douhtediy better than human 
beings will ever be able to,” 
etc, 

ll is easy to sec lliat 
tile aim of such assertions 
is to convince tlie readers 
of the futility and hopeless 
ness of attempts at recon¬ 
structing stxial life along 
socialist lines. 

(jpprr fi^'ure: .uij aiii.ilcur oh-CM- 
VMlory Jiivc conlainiiig one and a 
half cojiihs 



Middle figure: A glass obseivalnry 
hive willi a reinforced flexible 


lio-^e bciween Ibo b(?e-en trance and I lie outlet in the window-franc 
which allows the hive to he moved 

Lower figure: A tall observatory hive with six frames 
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There are also a considerable 
number ol books whose authors 
extol bees as “the biggest and 
most vital philosophy iu the 
world,” ajid contend that “inodern 
man, like man of the past, linds 
something hopeful in I he solidarity 
of the beehive.” 

Let us see wiiat kind of hopes 
are meant here. 

One of those books insimiales 
that the time will c onu^ wh(ji! wise 
men “will give the nations jiew' 
laws patterned on the laws ol bee 
life, and the golden age W'ill set 
in on earth.” 

By trying to inspire the read¬ 
er with admiration lor the “wdse 
natural laws ol the bee state,.” 
the authors of such works want 
to make him believe that tlie 
natural course of evolution will 
linally bring liumanily lo some¬ 
thing better, and that llie social 
l)rubiem will be suIvchI poacc'lully, 
without revolutions, amJ just 
as successliilly as with the 
bees. 

Thus both the “pessimists” 
and the “optimists” liave one prem¬ 
ise in common: people must not 
light against the existing, hour 
geois order r»f life. 


An obs(M v.ilory hive is very for iLc! hre-liM-piM* ;is it. einsblos 

biiii I be belter Lo kaow Ibo stale of bis iuid coinpieliejid the lifo 

of boo-i olonies 

Above: A .siiisple jiuidel of obj^eivalory liivc 

Below: A latest model, in wliicb the oiic-fiame flat 
“o])S('i\aloiy’’ part is coiiucctcd with a super conlainijig from six to 

eight frames 
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A soeraiiigly peaceful braiiclj ol science lH?e-SGioMCc ■ 
turns out to lx? bolli an arena anil a weapiui nl iileological 
struggle. 

« « * 

Let, us try, with Ihe help of the lalt‘sl data i‘f biolog¬ 
ical theory and practical boe-keej>irig, L) lind out here 
what the bee-colony actually is. 

In the Soviet Union, where conditions giving rise to 
a distorted conception of nature and ol society have been 
eliniiiiated, man’s eyes have been really opejied to the 
world around him for the lirst time in history. 

The S(»viet man is vitally interestiul in seeing the world 
as it really is. liy disclosing conditions that bring al>ont 
variims natural phenomena, we acquire a sure means of 
directing the comprehended natural process. Stalin slated 
that “man can discover laws, get to know them and master 
them, learn to apply them with lull understanding, uli- 
li/e them in the interests of society, and tlins subjugate 
tliem, secure mastery over Ihom.” Tliat is wJiy the cor¬ 
rect, materialist ujiderstaiidiiig of nature is a potent fac¬ 
tor. Ti\e ])eo]des <d the U.S.S.IL use it to refashlou the 
earth. This book will prove that bees, too, can and must- 
l»e nlilizi^d for this purp(»so. 


BEES ON DIFFERENT CONTINENTS 

lices of llic r;iir<ij)ojin CtmliiiiMil. Hod Jiuii.ni TJio 

Aiiioricaii Molipoim. 'riio Hi.story of Ih^os: an iOxam- 
plo of Whole Spi'cies Klhiiinated in the Process of Ar- 
lificlal Seleclion. Why the Bee Scall(*n'd 7'hroii^fhont llie 
World IpMiiains the Leasl Variable of Donn^slic. Animals. 

A Few Wonls about a (’.oiler!iM*-Farjii Apiary. 

Tlic discovery of the usefulness of the bee was an ijn- 
j)ortant event in liuman history. Only now can \w cor¬ 
rectly understajid and assess the consequences of tliis im¬ 
portant discovery, wliicb was made at least four times. 

The inhabitants of India and the other south Pacific 
countries have knowti the worth of indigenous Jit d Indian bees 
from time immemorial. Pecs of this race are found living 
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in a wild stale in the taiga forests of the Soviet Far East. 
Indian bees, liowever, are not easily domesticated and 
that is the reason wliy only the lioney-boe lias been cul¬ 
tivated up till now. 

The natives of America also had their own race of bees. 

At the time the ships of 
Eiiroiiean sc^afarers cast an¬ 
chor oil the shore of Central 
America, the Indians gath¬ 
ered hoiK'V from the Mc- 
lipona, a tiny bee living in 
horizontal combs resting on 
wax columns. The Melijiona 
is dark colonred’willi Nvhile 
bands and is covered with 
golden fuzz; it uses combs 
for rearing the brood and 
stores hoiiey'in special “jars” 
made of dark wax posscss- 
ing curative properties. 

Had there been no hoes 
in hbiropo -and European 
bees are better in many 
respects Ibaii the Melipo- 
ni tlie coiiqiu‘rors of .America, together with gold and pre¬ 
cious stones taken Iroin the natives, would no doubt have 
brought to Europe, as a ciiriusity, Hie pumpkins in which the 
II(mI Indians kejit the Melipona. Tlien, perhaps, she would 
he Hying all over the world as is now tlie honey-bee. 

Hut it was exactly the oiiposite that happened. 

A century after America had been discovered, the 
lirst C()loni(»s of honey-bees were taken there; these quickly 
acclimatized on the new continent to the almost complete 
exclusion of the Melipona from bee-keeping. 

According to Darwin, the indigenous bee races in Austra¬ 
lia,"too, were superseded in bee-keeping by the European bee. 

Thus we see that unconsciously and without clearly 
juTceiving the importance of the bee, difforoni peoples 
living on dilfmvnl cnnlinents, at dillerent times and 
([uito independently of one another, chose and utilized 
this insect. 



riic M(‘lipon.i Ik‘Iom£ts Io h e».'nus 
)!'Ihc Apiile.i Nvliirli is ri<l\ in 
’p«M*ie>. Here is ;i \v(>rUer Me 
Ji pO||:| 
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But thero is a curious fact about boos, wliicli natural¬ 
ists noted lou^ ago: wlieroas all [danls and animals for 
any l(Migtli <f lime donieslicated and tamed by nian have 
radically changed under his inllucnce, bei\s seem to remain 
uncliangiMl. 

Today, varieties and breeds 
of plants and animals reared 
by man are incomparably more 
numerous, and I hi‘ dillerimces 
hetwecMi them much more 
strongly marked than tin* dilfer 
ences in tlio lorms which in 
nature are regarded as dilter 
enl species and even dilierent 
genera. It would be enough to 
call to mind Jiorses, sheep, 
dogs, poultry, pigi'ons, and 
canaries, with the striking 
characteristics ot each breed, so 
forcibly revealing the almos' 
limitless variability of domestic 
animals. 

We should iu'ar in mind that it is not long since the 
breeding of canaries was taken up. Even pigeons became 
of interest to man at a much later date than that at which 
the unknown artist j)aiiited the liouey-gatlierers on (lie 
walls of S[)ider (lave. 

Why, then, do only tln^ Jiatural, giMigraphic races of 
the horiev-beo exist today, and why is thero not a single 
“artiliciar’ race bred by man on the ]»rinciplo of selec¬ 
tion? 

Why is the honey-bee praclically the one and slroiigly 
marked exception among the mass of plant and ajiinral 
s|)ecios radically changed by man’s (dfort? 

Many biologists assert with good reasuii that the boo 
is in a semi domesticated stale and ilial centuries of bee¬ 
keeping have liad little el feet on her. 

\ swarm absconded from an apiary is perfectly at 
home among wild jiaturo and in no way siilfers Irorn the 
absence of human supervision. .M the same time, if wc 



A hive frnia rompeii, 

:i rciir of Horn in Mp^'iilturc 




fi/jd a slock in I he hollow of a contiiry-old Iroc in a dense 
forest and carry it to an apiary, the must ohsorvaiit of 
bee-keepers will not be able to delect any e.ssenlial dilfer- 
oiices Ironi the hive bees either in the bees’ ariatomy or 
the main lines of llie inner lile of the colony. 

Tliese differences seem 



Ahovi': A Mexiciin uarllicii liivc fur 
Die Aiiioricfin Mrlipoiia 
lifhiv: A liark hive for I lie African 
Molipoiifi, fiofii TariLfa.'iyika 


lo inanik*?l Uioinsolves in 
Olio rospocl only: in ilie 
aliilinlo ol' wild boos to¬ 
wards man. Tho inonntaiii- 
ons taipja boos reconlly dis- 
rovorod in Bisorl and Slia- 
lya districts of Svordlovsk 
I{op[ion aro ropoiiod lo 
bo oxt'vmoly vicious. Even 
if Olio siiccoods in driving 
a swarm llown from tho 
liollow of an old treo into 
a slvop usually bung on a 
troo trunk, ono cannot bo 
sure of being aide to take 
tbo skop from the tree; only 
a very skilful boe-hunter 
can take |ioss(*ssion of tbo 
swarm. More often than 
not tbo unlucky bee enthu¬ 
siast is driven off Ibo tree 
to Mu? amiisomonl- of ex- 
[lorioncod boo-keepors. 

Wilb Mioso lioes von can* 


not bo sure ovem of the swarms you have liivod. It is no 
use imtting them into a iriodorii frame hive straigblaway: 
it is thought advisable to keep tlio bees in skeps for a 
year or two. Thi»se bees arc? very impatient of the bcc- 
l<ivp(?r’s attonijits at interference in the life of the colony 
and otlon react t< such attempts liy flying home—to the 
taiga. 


In other aspects, wild Iiees are not very different from 
domesticated be<‘S which liavi^ long exisIcMl under the bee- 
keeper’s care and lor many generations inhabited frame 
hives, building combs on factory-rnade foundations. So 
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boos remain uncliangod while almost all (Miltivatod plaids 
and animals have boon so greatly cJiarigod through artiii- 
cial selection that it is hard, soundimiss even impossible, 
to lecognize their wild ancestors. 

Charles Darwin acknowledged the bee to be “the least 
variable of all domesticated animals'’ and l^\]>lained this 
by the laid, tliat while living in the apiary the bee “feeds 
itself and lollows in most respects its natural hal»its of 
life." 

It would 1)0 highly instructive to nnderslajid what 
these iialural habits of bee life are, to study tbeiii closely 
and discover such of their peculiarities as, having made 
the bee the least variable ot all domestic animals, have 
enabled man from decade to decade to spread bees, in 
t lieir jiresent semi-domest icaled si ate, t liroiiglioiil the 
live continents, throughout all couniries and zones from 
the subarctic to the tropics. 

The IJ.S.S.R. has long and firmly held tlie lirsl- place 
in the world as regards tltc number of a[)iaries. 

In till' central torost and forest-steppe zones of the 
Soviet. I niori, black forest bees arc kejd, in the southwest, 
the Ukrainian stepi)c bees, in the south, t he famous ancient 
(.Caucasian bees the mountain and plain varieties, grey 
and yellow. 

All these are “geographical races,” the natural breeds 
of the honey-bee. 

They ditfer both hi size and colour and in certain no¬ 
ticeable anatomic characteristics and behaviour. For in¬ 
stance, tlic Caucasians are gentler than the forest bees. 
And then we have a good reason to think that the relative¬ 
ly greater docility of the Caucasians, whose domestica¬ 
tion was supposedly begun at a much earlier date, is a 
characteristic bred through training and artificial selec¬ 
tion. 

As for the natural diitorences between breeds they are 
the result of different natural conditions and are of an 
adaptive nature. In northern regions, for instance, where 
the honey-flow period is shorter and flowers secrete more 
nectar, the bee’s proboscis is sbortiu*. In tlio.se regions 
the annual fluctuations of Icmperature arc inoro abnij)! 



Jlio coniriviinCCS in which man hi'op.s bet's arc infinitely varied. 
1) Old liussian hollow logs. West. Einopt'aii wooden log-liivt's covered 
with boards (2) and with stone flags (it). 4)()ld French skeps. h) Willow- 
twig shops. ()) Lath skeps. 7) Straw skeps. 8) Alj)ine earlJien crocks, 
wilh entrances. !i) Mnd liihs in which bees are kept in Egypt . JO and 
11) Abyssinian sewn liives 




and the capping of ri])e honey in the combs is done more 
elaborately lhan in Ihesonih: in cap|)ing ]u)noy, the north¬ 
ern bees leave a space so that the changed volume of the 
honey under the inllueiicc^ of lenij)erat lire doi*s not break 
the cap. . . • 

Before yiroceeding further in our narrative, however, 
l(‘t us pay a visit to an apiary. 



Dozens of standard hives painted white, l)lue, and 
yellow are dotted over a lawn surrounded by willows, 
maples, and lime-trees and lying well awaytroin the dwell¬ 
ings and collectivo-larm service buildings. Ckintrol hives 
stand on weighing ina 
chines in sheds. On a 
low platform in t he cen- 
Ire is a keg from which 
water drips along a 
groove in a sloping 
j)oard for bees to take 
water. 

Tlie air wanned by 
the scorching rays of a 
summer sun islilled with 
the heady odour of honey, 


llouse-aphi l ies are wido- 
s])read in the world.Soulliern 
houses, like the Turk house 
above, iji (jvery resjieci 
inferior to uorlhern, like Ihe 
German house-apiary below 
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flowers and wax, and rings with the incessant l)uz//ing of 
flying hoes. 

A man in a ln*oad-hrijnniod hat from which a thick 
black veil hangs on to his shoulders chocks the Jiuinber 
of a hive ami pulling a whilf of smoko into the heo-ontrance, 
removes llio outer cover. Me lakes away lirst the cushion 
and then the inner canvas cover and pulls a bigger volume 
of smoke, wliicli makes the iv>rly or lilty thousand boos in- 
babiting I be hive rush to the combs and cling to the honey- 
lilled ccdls. This seems to be an age-old instinct: sensing 
the smoke of a lorest lire, l>ees living in hollow trees Tilled 
llieir cro])s with honey before lleeing. 

While the biMjs are sucking honey the bee keeper swift¬ 
ly but uiiliuiTiodl y removes tlio light wooden frames with 
tin? combs Irom I he hive body and examines them one 
after another. The cells are an ojuni book for a bee-keeper, 
and almost impi‘rci!ptible signs and indicali<»ns tell liirn 
of the state of the colcmy and of its needs. 

The knowledg(* of llie laws governing bee life prompts 
him to take sucli measures as will make the iniiltitiide of 
diligent and sell willed insects in eac.b colony do his will, 
not merely applying tliomselvrs more vigorously to bnild- 
ing wa\ comlis and lilling them with bont'y, but Hying 
to loragc' wlieie the agronomist, wajits them to. 



UNDER THE MAGNIFYING GLASS 
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THE IIONEV-BEE ANU IIEII TOOI.S 

A Sui*\«‘V 01‘ I l\L* AiialMiiiy of 11 k* Bim*. Thf IlillVriMiO- 
iii;!\VL‘i.‘n :) Vousi^ l>i ‘0 niui an Old (Mu*. 1 \\i» I vpt-, ul' 

ikH*\s rijo iMoiilh, llu' ami ll)t* '1 

will! llu‘ Spoon, 'llic AiJirnii iL*. 'I ho I'lighl- of llio lii'ir 
ami llio i’roiili.ii iij» s of liin JJods and W inys. l la* i>i- 
gaiis of Uk? Boo Arv Bit in.-UiuinoJils. Tho lioiioy-Saik 
and llio Sloinacli-Moulh. 

The bees we si‘e are wlial we call wurker-liees, 

or rather, gnnvii-ui> worJaTs. in sl(‘p[)e regiuns they ily 
four or five kilometres, ami sumelimes even larlher, away 
IroiJi home ami may he seen in the most seclmled s|>ols 
where a iiectareons plant is in bloom. 

It is but vtu'v seldom that a stranger has a tliance ol 
seeing tho male hee the drone oiilside an apiary. Still 
more seldom has one I he liononr ol belndding the leinale 
liee the queen. AJlIiongh she i.s the longest Jiveil of all 
the bee stock, the quemt leaves I he hive not more than 
thiee limes a season, and that only lor a lew inomenLs. 
Her first outing is an urieiilation llight, to get to know 
the snrTuundings, her second, llie mating llighl, and the 
third is with a swarm, wheii pari of I lie c.olony leaves il.s 
old iiome. 

.As lor the young bees, only llie bee'keei>er sees them. 

Outwardly, howevi'r, a young newly-born Wiorkor dil 
lers little Irom an old bee. A bee is never young or growing. 
She is born a perlect lull sized insect ami the only evi¬ 
dence of her youth is that she do(*s m>l l(‘ave tin? hive, so 
when a liee takes her lirsl llight it is a .sign ol Jier inaLurity. 

Tile drone and Uie queen diller mark(‘illy ironi the 
w«irker, and we shall study Ihem apart. Now we shall speak 
of the worker. 
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A worker is from twelve to fourteen millimetres lonjj 
and live .six milliinelres high. She weighs about 0.1 
gramme when ein] ty and up lo] O.lo gramme lull. Olleii 
bees have Id carry great weights; a bee Hying irom the 
hive witli a dead drone carries almost 0.2 gramme, twdc ‘ 

as miicli as In^r own 
w^eight. 

A chemical analysis 
of the dried body ol 
a bee show's that it 
contains about 20 ele¬ 
ments, including alu 
minium and lluorine, 
but mostly carbon, 
nitrogen, and oxygen 
iji complex combina 
lions with sulphur and 
phosphorus. 

The small and frag¬ 
ile bee in her resili 
ent tliin chitinous test 
dese rves attention both 
as a Hying apparatus 
and a chemical laho- 
rati)ry. Tlie more oj’ 
less watery nectar she sucks from tlie Howers undergoes 
changes in the Hying bee, becoming hall linislied honey 
which will be ripened in the Jiive. 

Pollmi gathered from llie stamens of plants is mixed oji 
the leg of the bee with a small quantity of honey and is 
transhuined into a chemically dilferent jjaste which in 
the hive will hecoine “bee bread,” a very important item 
of the diet of both adult hues and brood. 

A dark head with two long anteiinae or feelers con¬ 
sisting of twelve joints and set on the tliorax by a white 
slender and Hexihle neck (seen only at close quarters when 
the b(5e lowers her head), a darkish thorax with two pairs 
of transj)arenl wings and throe dissimilar pairs of legs, 
an ever-moving abdomen this seems (o he all there is 
to a bee al tirsl glance. Such a casual glance does not reveal 
anylliing remarkable in the insect. 



Modi jm»\al)l«'-fraini* liivo has greally 
liglilened iiiaiiipiilal ion and enabled man 
lo coid rol I ho growl h and dovolopmonl 
of the hoorohuiy* Doponding on llio 
nnnihorof iianio.-; iji Ilio liivo body, hives 
art* divided into veiliial and horizontal. 

Here Ls a hurizonlal hive 
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Bui it is worth oiic*s wliile to study a bee under the 
inagiiifyiii.u: glass. 

The triangular head oi a bee is eovered witli greyish 
luzz. Two big black eyes, each consisting of about 5,000 tU' 
bular units lacels—prtdrude like tight focusing lenses on 
each side ol llu* head. Hesearch has shown that the optical 
impressions rec(»ived by these eyes are made uj) ol‘ separate 
points, like photographs reproduced in books. They belong 
to the category which specialists call compound eyes. 
In the top of tlie head are located three small simj)le eyes, 
the ocelli. 

A bee leaves her dark hive lui a bright sunny day and 
Hies looking with tlie teJi thousand unldinking side facets 
and the three “cyclo[)” eyes in front. By observing tJie con¬ 
duct of bees whose eyes had been painted over with light¬ 
proof varnishes, it was established that the l)ee sees with 
the help of the conijionnd eyes, the ocelli merely c.ontrih 
nting to her geiieral sensitiveness to light. 

It is interesting t-o note that the eyes of young bees 
see dilferi'iiily from those of old ones: the older a l)oe, the 
more sensitive she is light and the more strongly she 
is attracted towards it,. 

Bees can recognize colour, though tliis ability is not 
wx‘ll developed. 

If, for instance, ton sheets of paper of dilferent col¬ 
ours—black, white, red, pink, orange, yellow, green, blue, 
violet, ami light-blue-■ are put on a table in the vicinity 
of a hive, a liowl with syni[» being placed on one ol them 
and similar howls of water on the others, t he bees will soon 
lly lor the syrup and will unerringly lind tlie right bowl. 

Suppose the syrup is lelt lor some lime on the blue 
sheet, so that the bees may remember the colour associ¬ 
ated with food. If tlie syrup is then Iranslcrred, say, to the 
yellow sheet and a bowl of water is put on the blue, the 
bees will continue to lly to the blue sheet, even if the order 
in which the diifereiitly-coloured sheets are disjiosed on 
the table is changed in dilferent ways. 

On detailed study of the colour-sensitiveness of bees 
by this method, it w^as discovered tliat they are irusensible 
to red and confuse it with dark grey, while green is con- 
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I'usikI with bluo and yellow. A long series of new and clev¬ 
er experimenls (pariicnlarly experiments willi artiticial 
cloth and paper I lowers) ludped lo establish that bees can 
see white, yellow and blue, but distinguish other colours 
only by their intensity. 

Ilut bees' eyes see something that is hidden from the 
human e>e. We can study the world by the light of the 
ultraviolet part ol tlie solar spectrum only with the help 
of photographic [dates covered with a special emulsion, 
while bees [Perceive it with their eyes. 

Ex[)eriments wi^e made to study how bees tlistingui.sh 
siiuple colours and combinations of i ontrasting colours 
(blue against grey, grey against yellow, yellow against 
vit)let) which deiinitely established that hoes see red I low¬ 
ers as grey, purple as blue, white as green, and green as 
yellowish. Thus a bed of red poppies bordered with white 
daisi(?s seems to bees almost black in a border of green, 
while the surrounding grass seems light-yellow. 

The eyt‘S are located in the upper part ol the head; 
attached to the lower part is the mouth api)aratus consist¬ 
ing of four jaws—the two inandibles and the two maxillae, 
the latter lorining part of the labium. In spite of the num¬ 
ber ol jaws and cunlrary to the prevaUmt opinion, a bee 
is practically incajmble of biting tlirongli the skin ol trnil. 
Th(‘ jaws work sideways, like diuible [dncers. The long 
prolM >scis projt'cls downwards, and is slraiglileJied out in 
action by a movement like tJie unfolding ol a penknile. 
The bee sucks nectar from the bottom of deep ilowers with 
her {>rob()scis as with a straw. 

11 the nectar is thick the diameter of the canal lormed 
by the complex moulb is increased. When the llower con¬ 
tains little nectar the bee laps it up with the “spoon,’' or 
labellurii, at the tip ol the tongue. The tongue itself is 
hairy and curls u}) like a thin worm, it is almost half the 
bee's body in length and, what is most astonishing, is 
quite red. 

The bee can lake in dry lood, too. She wets sugar with 
saliva or water and tijen sucks the .syrup with her ])rob().scis. 

On the whole, the bee’s inoiitli is highly perlecled. 
The c(unplex movements ol the jaws, the proboscis, and 
the tongue enable the bee to lap, to lick and to suck food. 
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CriiifTj Irft to risht: Qiicfii, Wcirkt.r'lifi?, aiJil (ii'om*. Lpfiti- 11 is 

obvious that Llio beads of I be three castes (»f I lie hoju^y-bee differ not 
only in shape but in the size of tJiO coinpoiiiid eyes, in the situation 
of liie ocelli, in the shape and number of joints in the feelers, in tin* 
JeiigLb and const ruction of the proboscis, in I he shape of the jaws, etc. 
A. Head: J. Ocelli. 2. Compound eye. :’f. Anleimae or fei-Ier.s. Labrniu 
6. Maxilla, t). rrohiiscis. 

a. Thorax: 7. Fore wing. 8. flind wing. ‘J. Fore leg. 10. Middle leg. 

11. Hind leg. 

6*. Abdomen: 12-17. Sogmenls of abdomen. 



Aiiatoinists aiv riylil in assorLiu^ that llio mouth of a bee 
is “the inosi. nnivorsal loedin*? ur^an,” although agrono¬ 
mists say that tl)e h^ast satisJactory tiling about tlie bee 
is her jiroboscis. ^\Jlen we Inave considered their jilea we 
shall have lo agree with their views. 

Ilees ])ossess a fairly well developed sense of taste. 
A bee will suck siigcr syrup and quile correctly assess its 
I'oucentratioii, preierring thicker solutions, liike man, a bee 
distiiiguislies between acidity and saltiness but will nut 
touch .saccharine, swivel as it may b(‘ Ihought to be. Yet 
she takes sugar mixed with bitter (fuiniiie apparently not 
minding the biller taste. 

The tongui' is not the l^ee’s only organ oi laste: if a liee 
puls her leg in a drop ol sugar syrup she will stretch her 
proboscis, and suck il, which she will never do if her leg 
is in a .salt soluliou. So il would .seem that under certain 
conditions bees can taste with their legs and leelers. 

The J<Mig briers, or antennae, consist of several joints 
and are in constant motion. Like* hairs all over the bee’s 
body, the hollow leiders are th(' organs ol touch. Si.v thou¬ 
sand plale organs covering them make Wn) leiders llie or¬ 
gans of smell as well, and bees with their leelers cut olf 
are nnable to lind food by smell. 

A series of most niinnle exiierimenls were carried out 
to invesligale the role of the leelers iji keeping the l»eo in 
touch with the exUniial world. Uees deprived i»f botlitheir 
feelers, of oue feeler*, and ol various numbers of I he joints 
were studied, and it was discovered that the iewer the 
number of the joints in the feelers, the weaker the olfactory 
sense of bees. 


So bees can taste with the help of the tongue, the legs 
and th(> leelers. 

As far as sound is concerned, it lias not been discovered 
what (rrgans are res|)()n.siide for (•onveying auditory im^ 
pulses to bees. 

Some bee*keepers think, therefore, that bees are deaf. 
Uthers, on the contrary, are quite sure that bees can not 
only liear, hnt also perceive miniifc vibrations of objects 
and of the air. 
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Indocd, l)eo.s Jiavo no kiM»\vji organ of lioaring. Hal if 
Iluj sound made by the young <|iuvn jiisl ciuorging fn>in 
Jier cell is reprodinanJ by ibo vibralcu* I la* bees <>n tin* coni!>s 
immedialcly rea<'l to il: they becdine si ill just as al I be 
“void?” ol a real iiueen. Moreover, rnalure rjm'ens iji their 
cells respond to this sound. So it is clear that th(‘ snujiil 
signal produced by the vibralor is peneived l)y the bees. 

Hul this is not all I'ilher. 

Recently an appandus ixvgisteriug ullra shorl seuind 
vibrations inadi‘ it possible lo hear tlie xolics (»l various 
bee-c.idonies which are beyt>nd man’s |M)Wer <»l perceplion. 
The soimdh'ss singing ol I he mass oi beiis come lo Iht' leed 
er with honey, I he signals ol lh{‘ be(‘s joslling aiiolher 
at the entrance and on the alighliiig luvard, ami cwm I he 
route signal sejd by a Hying luv (ould Ihiis Im* heard. 

Having starled studying Ihe nil ra high 1 reijueui v 
sounds made by l)ees, inxe.^^tigalors have eiilered an nnkiiown 
world, in which, no d<Mihl, (piile peeled dis«‘overics 

are in store lor them. 

The closer we study the working ol ih(' seu^i* organs 
of bees, lilt? more clearly Wi» see all IIh> marvels ol the world 
in wjiicli these lour winged creatures live. In I his world 
everything is uiu'xpecledly disj)laced, everything bears 
the imprint ol laiilasiic originality. Here, 1 he lasU* id 
lood can be distinguished by the legs and svmu* researchers 
prove tliat the ollactorv and lactih* irritations receiviMl 
by neiglibtujrijig nervous cells are blended into one sen¬ 
sation unknown to man. Voices and noises |>erceived l»y 
our bearing are soundless U) Hie bee which, on Hie other 
band, bears ultra high trequency sounds which are beyond 
tlic range of huiiiaji percepl ion. Kveii the usual colours of 
sky and earth seem (liilercnl to Ikh‘S Irum what they sei‘m 
to man. The sun itself seems diJfereiit lo them. 

And yet man snccesslully invesligal(‘s this m)n Jininan 
world and discovers things lie did not know and ilid not 
suspect, ami wJiicli he neither liears nor sees nor leels. 

Engels wrote that ants liave eyes diifmenl irom oiirs, 
and that “the very iacl that we are able to demonstrate 
that ants can see tilings invisible to ns, and that this proof 
is based solely on perceptions made with our eyes, shows 
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that the special coiislructioii of tlic human eye sets no 
absolute barrier to human cognition,” 

Neither does the specilic construction of the liurnan 
liar, as we already know, sot an absolute barrier to human 
knowledge. 

Marxist philosophy proved long ago that despite the 
relative imperleclion ol maii’.s sense organs, Iheir testi- 
inoiiy is peiiectly relialdo, and that, basing himself on 
this leslimony, man can confidently proceed along the 
road (>!’ knowledge. Dialectical materialisrn tirelessly ex- 
poses all and sundry inventions ol idealists advocating the 
iiiij)ossibility knowing Ihe objeclivo world. 

To study things, lo juuielrale inlo the esseJice of phe- 
nomejja, lo disclose the nature ol ])roces.‘^es and the moving 
lories behind them, ri'quires tlie act of IhiJiking, which, 
based on the evidence ol the senses and controlled by prac¬ 
tical i;X|»ericiice, is a lar seeing, sensitive ajid acute instru¬ 
ment ol cognition. 

ill the j)n»cess of cognition, the ability lo reproduce 
natural jdienomenon, lo bring it into being out of its con¬ 
ditions, lias been and is still a most jiotenl and convinc¬ 
ing method t»l oslablisliing tlie correctness ol man's knowl¬ 
edge, of verifying the truthfulness ol liis conceplion of 
the essence ol olijecls and plienoniena. 

Tills is why we have every reason to regard the knowl¬ 
edges obtained thnnigli re.search and throwing light on 
the laws govoviiing tlie seemingly fantastic world of bees 
as perleclly reliable. 

Hut nature nijver reveals her secrets herself. 

To disclose the laws ol living nature, a great sacrilicc 
of labour, patience, and persistence is olten needed, and 
tliousands ol correctly conducted experiments as well as 
thousands of successlully accomplished investigations oi¬ 
ler us an (‘.vainide (»f lolty exploits of intellect, real triumphs 
of will, born of a noble striving alter exact knowledge. 
Tlie liistory of science knows a great number of experi¬ 
ments amazing by llioir subtlety ol concciilion, liigh tech¬ 
nique of execulion, in themselves a perlect product of 
thought, lieautilul and inspiring like true works of genius. 
Let us just recall Kliment Tiiniryazev’s experiments in 
which he studied the role of dillerent parts of the spectrum 
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ill iho assimilation processes occurring in (lie clilorophyll 
oi' a green plant. Let us njcall tlie experiiruMils of Pyotr 
Lebedev, the physicist, who weigluMl I he pr<\ssni(» exerted 
by tlio sun ray, or Ivan Pavlov's, wlio registered the ini- 
inilest changes in the nervous system el an animal he was 
experimenting u|)on by the nuniber ol dn)]>s ol the gastric 
juice llowing from a [np(‘ insiuled into the animars inter¬ 
nal orgajis. 

TIu'Se exploits <*!' intellect, these lrinm|>hs of will are 
necessary iml only l«»r research the results ol wJiich slied 
light, upon vast regions ol taels and })hmiomena. They are 
necessary lor solving minor, particular, I'roblems, the 
solution ol which is the day-to-day work <»1 science, lie- 
search worla*rs had tij carry init not- a tew (‘xpi-rijnenls of 
the latter kind in sliidyiiig the iiying (jnaiities of bees, 
in analy/ing the structure of their Hying a|)j)aralus. 

What enabh'S a bee to lly? 

Her thorax is much smaller tliau a i)oa and its upjjcr 
and nether parts are cov(u*ed witli chiliuous segments with¬ 
in which is located a system id muscles which set iii mo 
lion six legs and lour wings. 

The bee’s four wings can carry her in the air at a rate 
of up to sixty five kilometres per hour, i.o., over a kilo¬ 
metre a minute. With a lull load the l)ee Hies more slowly, 
covering a kilometre in about three minutes. 

The transparent and pearly momhranoiis wings of bees 
are streiigtliened by tubular veins lumning length- and 
hreadtliwise, wliich constitute the framework of the wing. 
When at rest, the wings are f<dd(Ml in two layers Jiorizon- 
tally irom Vlnn-ax to abdomen, parallel to Uie longitudinal 
axis of the body. 

W’lien ill Hight a bee’s wing makes over 1^5,000 Haps 
per minute, that is, per second. The wings themselves 
are mnscleless and an? liinged hy their bases to the rneso- 
thorax and the metatljorax; they are moved up and down 
hy the ends of thoracic, st\gm(mls, adiug as powerliil levers. 

The segments are set- in motion hy two sets of muscles: 
one set running lengthwise along the thorax, tiic other 
running oliliqnely, lioth sets having v(?rv lew nerves. Usu¬ 
ally, the more active the organ, the denser the network 
of nerves. Research workers were puzzled how llie wings 
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could wort so iiilo/isivcly wljcn tliore wore so few nerves 
ill the inuscles. I'or nohody had ohserved in Jiving nature 
iieuro-nnisciilar struciiires capable ol working at a velocity 
a|)proximating lliai ol the coiitracruig muscles of an insect. 

Scnipiilous analoiiiical research lu‘l])e(l lo solve the 
riddle: it was seen that Hie coiiLraction ol the vertical 

I hoi-ac ic m uscios causes 
the conjugate oblique 
muscles to (‘xtend, and 
vice versa. The function 
ol the nervijs here is only 
lo keep the muscles ac¬ 
tive. To lireak up the 
work of the wings into 
S( ‘ p ara I e m o v (on e nts, a 
lilm camera with a cap¬ 
acity of more than a 
thousand exi>osures jier 
second had to he used. 

The analysis of the 
lilnisJiowed that, prejiar- 
ing to lly, a lieeextonds 
her wings forward, at 
I he same time drawing the fore wings over the hind wings 
and coupling them \i\in two triangular sails at almost right 
angles In Hie Thorax. 

The sludy ol Hie wing movenienls explains to us why 
a hee can imiiK'dialely take oil into the air like a helicop¬ 
ter, tor hei^s loragiiig on iltiwers Hkj alnlily lt» do so is veny 
important. 



Iliglit fnri‘ .Mid ITuid wings i»f IJiebec. 
The iipjKT end ef I he iiind wing rar- 
ries a serit-s of niiniih^ Jjouks liy means 
oT which IIm^ lure and hind wings aia? 
I'uuplod in High!, making a singh? 
aerial s.iil. Tanning hees work willi 
liieir wiiig.*^ nnronpled. Ltwer rii:ht 
rnri-rr: The hunks 


A hee liolds her body dilferoiitly in the air during flight, 
flepending on dilU'renl conditions. She uses her D-jointed legs 
lo sJiilt the centre of gravity: wlien ern|)Ly, the hind logs 
ar(‘ stretched hack, wlien loaded, they are drawn forward 
lo counterhalance the displacement of the centre of gravity. 

On Jier way hack to the hive The forager brushes pollen 
from lier liody and legs (using her lelt leg to brush her 
riglit side and vice versa), presses the pollen and deposits it 
in the so-called pollen baskets, hairy spaces on the hind legs. 
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TIjc pellets of pollen i)ii tlie bee’s le^c^ look exactly like 
little baskets and this is why the bee was ( ileii pictured 
in fairy-tales as a housewife hurrying: 


home Iroin the market with two bas¬ 
kets full of purchases. 

A bee makes a six jKunt lending. 
AVJien she walks (slie (lo(*s not crawl) 
slie r(‘sts Iier weight oil three points, 
at each step moving two legs on 
one side aiul one on the other. .A 
walking l>ee is capable of develop¬ 
ing considerable force: over a rough 
.surface she ran pull a load twenty 
times her own weight (a horse, it 
should he noted, usually pulls a load 
equal lo its own weigljl). 

Tlie claws on tJie last segiiuuils 
of the legs enable a bee to walk 
easily on vertical surfaces such as 
the cojuhs or the stalk of a [daiit, 
wliile the slicky pads between the 
claws adhere lo sinooMi surfaces and 
eiiahle her to move quickly over a 
vertical slieel of jiolished glass or 
I he (‘e i 1 i i ig - -111 )si de down. 

The structure of each pair of 
legs, the sJiape of each segment, 

I ho position and number <if spines 
and hairs on them, show that these 
organs are tools cojiimon to plants 
and animals and created by nature 
ill the process of evolution. 

Kliment Timiryazev wrote: The 
word organism includes the notion 
of tool, and implii'S the imtion ef 
use. ” 

It would 1)0 intoresruig to study 
lh(‘ legs ol the bee trom this 
angle. 

The bee’s legs are of use to tier 
not only for locomolit)ii, but for 




l.pfl h>rel«*^ «•!' wnrkj-i- 
Above: f.icc \ irwaiirl 
(lorsiil view. In 
I cell I le .ire (t‘ii liiiL^c'd) 
(III* clasp-liki* Jul)c .'i( I lie 
(Mid uf ilie IiIlia and ilie 
iiiilcli in llu‘ ba.'-al pari 
nf Hie liasilarsiis con- 
si il ill iiig I lie aiihMiiia- 
(^|l‘;UlO^. III figure on pagti 
IflU llie aiiUiiiiia-cleaner is 
si low II in a cl ion 
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collocUiig luoil, building conibs, and cleaning her body. 
TJiose processes dearly show that the legs are work tools. 
Engels^called bees “produdWe animals with tools.’’ Obser¬ 
vation proves that the shape ot various spikes, brushes, 



conibs, eyelets, spurs, tweezers, the 
nature ol the joi nts and the dilforent 
curvatun^s, go to make the legs 
liighly develojied work tools of 
almost universal application. 

it has been established that 
the lirushes of stiff hairs on tlic 
l\)rc legs are used for removing pol¬ 
len Irom tlie head and cleaning 
the compound eyes. When used for 
this latter purpose the brushes ful- 
iil the liinclion of eyelids. 

/Vntenna-deaners, consisting of 
a deep semi-circular nolch on the 
basal part of the fifth S(‘gmeTit (the 
basilai’siis) and of a small clas[i- 
like lobe I liat [irojecls over t he notch 
Irom liu^ end of the fourth sogmont 
(the tibia) are situated in the inner 
margins of the fore legs, just be¬ 
yond the tibiotarsal joijits. The 
margin ot the notch is fringed witli 
a comb-like row of spiiK'S through 
which the antennae are passed. Tlie 
long spiiK'S at the end of tihe fourth 
segment (the tibia) of the middle 
legs are used for loo.'^eniiig the pel¬ 
lets of pollen from the pollen bas¬ 
kets of the hind logs into the 
combs. Pollen presses for the trans- 
ler of pollen Irom the collecting 
brushes to the baskets are situatc(l 


aud belmv: dorsal viow. between the fourth (tibia) and Ibc 

The beo uses the long JiHh (tarsus) segments of the hind 
spine at the end of Ihe i 

tibia to loosen the pellets rm i- i • i • i • • 

of pollen from the pol tibia is Iringed with 

Icn-baskcts into the coll long, curved hairs and the space 
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enclosed by Ihesc is llie 
pollen basket, or corbiciila, 
wliicli wo have already liad 
occasion to nientioii. Hut 
this is not all: on tbe liind 
logs one can easily see a 
row of si)ikes, called ‘'wax- 
sliears, ” with which the 
young bee quickly removes 
pentagonal wax scales .st‘ 
(Toted l)y tlic glandular cidls 
iu Uie lower ]>art of I he 
abdomen. 

The chief organ e)i circu 
lalioii the tubular heart, 
for which there is no room 
ill Ihe thorax—is situated 
in the abdomen. The blood, 
or ra I<1 ler h aoinol y m ph, 
makes up about M per cent 
of file entire weight of the 
be(?. It coulaiasabout, three 
jier emit sugar, and in 
some periods of llie insect’s 
life, even more. 

Jioos also breathe witli 
the abdomen tlirongh sever¬ 
al pairs of bnuitirnig pores 
-the spiracles which let 
the air into air-sacks situ¬ 
ated in the head, the tho¬ 
rax and the abdomen, and 
into the tracheal tubes dis¬ 
tributed throughout the 
body. Tliose peculiarities of 
the lice’s njspiratory system 
enable her to suck up nec¬ 
tar without sto|)ping to 
take breath. 

Consta j i tl y ex pan di ng 

and contracting the abdo- 



Lofl hijul Icji i»l workiT. Alnufe: fore 
vit'W iuiil ht:l{nv\ dorsal viow. Oiii' 
call woJl l ii(* Inny ciommI Jiairs 
aiid Hio sliorl sliff spims, as woll 
as the *'pnll(.‘n press" liolwecii l]io 
tibia and I he hasilarsus. 'J’lie fig¬ 
ures on ]).'ige 182 show how, witji 
Uic help (d lii(‘ jKilleii pres.s, fiollen 
grain.s are scraped off from I lie body 
and formed into a pellet 
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men-one liiiiidn-d and lifly iiiuvcmcMits per miiuile - tlic Itce 
i)uiiips Uie air iiiloUie air-sacks. Tlie qiiaiil il y <•! air needed 
hy bees diJiers according lo llie season, J»oing in ^winter 
lilleeii iiiiu's loss lliaii in siiniinor. 

The honey sack is situated in the abilouien, beside 
(lie Ju'art. Wiienever the least opportunity presents itself, 
a bee will greedily suck up food and lill her bouey-sack 



In ilif (liairrani of I ho rospiinfo- 
j y sysloin of I ho lionoy-lioi* as 
.soon fnwn ahov(‘ wo ran ell'll in- 
gnisli I ho Ihoi at it' and alxlonii- 
Tial spirat’Ios and al.-o I ho air- 
su’hs in llio hoad. Iho lliorax 
and llio abflojuon. Tho iiiinmuM'- 
ahlc hrarnJiiiig Irarhoao going 
from llio air-.^ar lvs !o all I ho 
of I ho body and oniwijiing 
iJjoni aro no! do-ignalod in llio 
diagiam 

to its iiill ranao/ily ol up to (SO ciihir iniiliiindri'S of hoiioy. 
With hor ahdonuMi disloiidod, Uio hoo is a roal aorial hon- 
(\V tanker, lint tails show that it is hy no moans glut tony 
that makes tho l)oo suck up tho looit witli suoli avidity. 
TJiis can 1)0 soon Irom tho men* fact that tho innor wall 
of tho honoy-sack is linod with uoctai*-pnuif chilin. 

This anatomic poculiarity must lio homo in mind, loj*, 
as will 1)0 soon lator, it is important for undorslanding boo 
l)iology. 

At tho vory oiid of tho alidomon is hiddon tho sting 
so iamiliar to many. Hut not ovorvhody is lamiliar with 
tho lact that this woapofi of dohmeo, which in past agos 
usoil to Ih? tlio l)oo’s ovi])ositor, carries ton recurved harhs. 

Those l)ari)s, which prevent th(‘ heo Irom removing 
the sting from her enoniy’s liody, once more bring into 
ovidmice tho fact, that oviny detail of the organs ol a liv¬ 
ing body is a work tool. Owing to perfected melliods ot 


I Im‘ ni.’iin orgiin of lilood cjr- 
rnl.-ition, i tm tulniinr Jienrt, 
<‘\lending IJirongli Mic whole 
IhmIv of I Ik* 1k‘(* is .shown liero 
from liu^sidi*. Tin* widle joiiil(?d 
line in the ahdomen shows 
I be slits in the \enliMl j).‘irl 
of I he dnr.S!l M-.-'Sel the osli.i. 
'the nnli'f im* p.iii of I he \ essel 
i‘iiding in the he;id i.s Ihe aorta 




study of both tissuos and individual cells, a vast number 
of such subservieni devices visible only with the liidp of 
the inicroscoj)e, liave been discovenvd. Tiiey liavi^ l)i*en 
found in the cells of tlie Irache:’. and tracluMde, in the I is¬ 
sues lining the aliineiilary canal, in tlie j'ecnliarilies of 
glandular cells and in the cells nl various parls (j 1 llii* in- 
teguinenl. Kverywliere I he scienlisl's penel ral i iig gaze 
discovers lhat the stnicliire (»l a.n> particle ol a living organ” 
ism necessarily conlo/n/s willi ils lunrtioji. new 

discovery adds ils weig/if lo h’ngeJs’ slale/nen(: 

“The whole (jI organic /lali/re is tme conlini/oiis |»r(»o| 
of Iho ide/ilily or inseparaln'Iily ol hum mill co/ilenl. Mor¬ 
phological and jdiysiological plnoMunena, ioriii and Iniic- 
lion, nuitiially delinmine one another." 


TJie lu'e cobniy is always wide awake. Tlionsajids <i| 
observers l)ave slndied it aUenlively ainl none lias t'ver 
seen it aslee]). 

Perhaps this was bi'cansi* the lK*e keeper always inspecis 
the hive by ligbl. Perhaps wc waken bees liy lo«)kiiig into 
the hive in day time willi the sim shining or at; Jiighl with 
a lain[i, thonght tlie bee st iidenls at an apiai.s n(*ar Mosct)\\*. 
W'lial if we (d)serve 1 h‘(‘S al nighi and in ('omplele darkness? 

Accordingly a lew workers of a coloiiy living in an 
observatory hive were marked with luminous paijils. At 
night, one could see light dots Jimving on the dark combs, 
disay)pearing and rea])pearing among a mass ol invisible 
dark bees, which proved the correctin*ss the old opijiioii 
that whether l)y day or liy night, in briglil or rainy woalh 
er, on a warm or a cold day, the liee-coloiiy is always 
ill motion. 

Food to be looked for (.»r collected, Uie Jnood lo bo 
fed, water to be brought lo the hive or got by condensa¬ 
tion from the nectar, combs to be built, tln^ brood nest 
and the colls to be cleaned, the hive In be venlilalml, the 
temperature in the hive to be lowered m* raised there is 
always somotliing to do in I he bee C(»lony. Some ol the 
processes are carried out only by day, utlun’s, mostly by 
night, others again all around the clock; some of them 
follow one another, others are done simnllaiieonsly. But 
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everything^ thnt is done in Mio hive is done by the workers 
wjlli Mio single (‘xcopliojj of egg-laying, which is Iho func¬ 
tion ol tJu? qiK'di alone. Ainl once she has deposited an 
egg in the cell, the queen holliers no in ore about the prog¬ 
eny. 



A worker does not lay eggs, her reproductive organs 
being so underdeveloped that we can consider lier prac¬ 
tically sexless. At the sunio lime, not all sex properties 
arc oxtiiicl in hio’: it is the worher-heo that rears the new 
generation. The si^cretioji of their broodlood, or pliaryn- 
geal, glands (some hold that they are maxillary glands, 





others that they are glottal glands) is special food with 
which the larvae are led. It would l)e wrong, tht*refore, 
to regard tlie queen as tlic only mother of hee geueralions. 
Tlic saying “the mother is not she tliat gives I)irth, hut 
she wdio rears” is especially true in this case. 

If a colony is de[>rived of its queen through some acci¬ 
dent, the young bees will soon have no bn>()d to feed, and 
this alfecls them in such a way that they acquire the abil¬ 
ity to lay eggs themselves. But such bees lay eggs in a 
haphazard way, soiiuaimos several in one cell, and Irom 
their eggs d(ivelop only male bees drones. The fact that 
an unfertile worker can become “semi fertile” allords 
fresh proof that changed metabolism c;)iaiig(*s lljo proper¬ 
ties of a living (Jigaiiism. We should add, liowever, that 
the worker- bee’s ability to lay eggs is not Mu? most aslon- 
ishing cxariiphi of such iiillueiice alforded by hoe biology. 


THE QUEEN AND HER RETINUE 

'i'he PropcM’ties and Behaviour of 1 he Queen Dislijii^uisli- 
iiig Her from Worker-Boos. The Qiieeji’s Fund ions 
and the Development of I he C^nlouy. Mon* Observat ions 
on the Formative Qualities of Food. How the Brood 
Is Protected against Externa) Influences. What Takes 
Place in a (,Ujeeiile.ss Hhe. 


Should a very (^xperieuced bee-koeper lie asked to point 
out the queen in Uic brotnl-jiest, ho woultl not be able to 
find lier at once among the mass of workers on the combs. 

There are tens of tliousauds ot worker-bees in a colony 
and only one queen. But she is easily recognized at first 
glance, for the queen is one and a halt limes or even twice 
as big as the worker. TJie queen diifers from a worker- 
bee by her more round head with bigger compound eyes 
set wider apart; the ocelli are situated more in front, the 
twelve-joint antennae, too, arc somewhat dillerent; she 
has no wax glands and her logs have no ludleu-carryiag 
devices; her ovipositor is a curved lour barbed sting which 
the timorous queen seldom uses against external enemies. 
Her long tafioring abdomen, containing two ovaries of 
from one to two hundred egg luhulcs or ovarioles each. 
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protrudes lur under the lolded aiidj cojuparativoly weak 
wind’s. 

Killy or sixty litims alter onirrfj;inij; Jroui their spa¬ 
cious acom-like cells ou the lower edge ol the comh or 
among worki‘r cells, young (fiieeus have been known (o 
make llieir pro rnij)lial urientali*ni Highls, during which 



Qik.'cmi- Im‘(‘ (r(*iiir(.*) surrounded Ly lier I'cl iime of voimcr jkiiso-Ih c' 
iilwiiys acr(im|uiiyiug I ho (|uo(’-ii in lior rounds »)f llio conihs 


they lainiliari/e themselves with the situation and sur¬ 
roundings oj the ljiv(\ A lew days later the virgin queen 
goes out on lier mating llight and soon alter impregnation 
begins t(j Jay. 

In a normal colony the queen lavs I'ggs every day trom 
the eml ol winter to the end ol summer. .\t iirst the num¬ 
ber ol eggs runs into dozens a day, then linndreds, and 
at the height ol the brood-rearing season the queen’s daily 
output 1,r»00 eggs is equal to Jier own wciglit. From 
this we can judge ol the intensity of the metabolic proc¬ 
esses occurring in her l)ody. Within an egg laying season 
a queen may lay Irom loDjOOO to 200,000 eggs with a total 
weight a hundred limes her own. 


f6 


All day and all niglil the (iiiooji ovi»r tlio foinbs 
looking for good empty cells wJiere slio tliriisls Jier head 
now and again, as ii' the heUer to ascerlain their condi¬ 
tion. TJien slie slops, carves her body lorwanl and inserts 
the lower part ot it into the cell, Inrning halironnd iij)oJi 
herself clock-wise as il screwing lun* body into the comb. 



^ This is il rc|H()il(icl ion ol‘ I he prep iralieiis nf llie n\iiries aiui spir- 
mulhecae of a virgin ipiei'ii (h‘fl) ;»n»I iifler inaling rJigJil (riglil), 
made by Jh'ofe'^^or (i. .\. Kozhevnikov, a widl-known JUissian 
sludenl of I he aiialojiix of Ihe lioiiev-het* 

Only alter this does she lay an egg wliicli slie fastens or 
rather deposiis on the C(dl base with her ovipi>silor. 

The hees surrounding the (jneen in her |)rogress ovm' 
the comh.s lorni a clusler, or a retinue as it was called at 
the tijne the (iiieeii was siip|K)Sed to he the sov(*reigii ruler. 
Among the hees in tin?* cluster lacing I lie (]iieen one can 
see young hees, just emerged Iroin the cells, conlimnaisly 
touching the (jueen with their aiilennae, as il lamiliariz- 
ing themselves with her scent. .As somi as I hey leave, 
their place is taken by (dliers. Bees ieeding the (jueeii re¬ 
main in the cluster lor a longer time. 

A closer observation will reveal that most of the hees 
oi the retinue crowd round the queen’s alnlomeii and that 
some ol them lick it with tlieir Ilexilile longnos. Formerly 
it was believed that the bees nwic thus grooming the qnoeu, 



venioving every speck ol dust iroiu her body, but uow 
G. G. liiillor has established that, by licking the queen, 
bees take a secretion I'rorn her body. The instant a bee 
lias taken irom the queen’s chitiiioiis abdomen a drop ol* 
this invisible glandular secretion the glands have not 
yet lieen lully studied -she leaves the retinue and rushes 
away, stopjiing uow and then lo share this drop with the 
boos she inoeis. 



Jiiiruro Ifiy'mg iwi egg tlio qucoii looks inlo a cull lo sue if 
it is cleaii; to deposit ati egg, slic inserls inlo the cell her 
abdoiiKMi. Here I he queen is represenlud alone so as the be;! ter 
lo see liur, Inil aclualJy she is surrounded by her reliiiiie 

Tiie ierlility of tlic queen largely depends on the state 
of the colony in which slie was reared and on the number 
of nurse-bees tlial looked alter her when she was a larva. 
Tlie better the larva was led the more ovariolcs are dcvel- 
ojKjd in the qneon's Ixuly, the greater is her egg-laying 
capacity. 

Bnl the real productivity of a queen is liiially deter¬ 
mined iu)t by llie conditionsjof her rearing and leeding: 
the quantity of eggs she lays depends also on tlie number 
of bees feeding her during the breeding period. When a 
colony Jias a .sullicient number of nurse-bees and enough 
food lor them, the queen is fed moiu and lays more eggs. 
If, however, lor some reason or otlicr the colony has tew 
nurse-bees or the food stores are meagre, tln^ (jueen’s })ro- 
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ductivity is accordingly lower. Thus we see thal uuder 
normal conditions the (iiieeii lays in proportion to the 
(juantity ol l)n)od the colony is ca])al)le of rearing. 

A queen’s fertility, liowover, tlepends not only on the 
coniposilioii ol her retinue ajul llie lood stores. Soviet apiar¬ 
ists have accurately timed the “working day"ol the queen in 
an ohservation hive. Second 
by second they ol)Served her 
heliaviour; cenlimetre by 
ceilti metro they iiieasu red 
her ]>rogress over the com hs. 

Observations coiiducteil 
tor many days showed that 
to lay an egg in empty 
c.oiiil)s, the queen covered 
about a centimetre; the 
average lime for laying an 
egg was half a minute. Hav¬ 
ing (lej>osilod about thirty 
eggs, the queen rests and 
receives food from the sur¬ 
rounding bees. The time spent lor rest has been calculated 
to be about six seconds jh'j* egg. Thus, tlie queen spends 
a little over forty secoiuls on laying one egg, on moving 
from cell to cell and on rest. 

As there an? twenty four liours in a day and the qiieen 
takes food about one hundred times a day it is practically 
just because of lack of time that she does not lay nnue than 
2,(KK) eggs. 

These are, ol’ course, average figures. Record queens in 
exceptional colonies can lay 3,000 eggs and more in twenty- 
four hours. 

A laying queen moves spiral-wise, gradually increasing 
the radius of the laying area. 

With a regularly-laying queen the space of the combs 
occupied by the l)rood is more or less circular, the circle 
l)eing described clock wise as a result of tlie slight move¬ 
ments of her body we have just spoken about. Tiiis concen¬ 
trated laying saves the time of the queen, and since, as 
a rule, eggs are deposited on both surlaccs of the comb it is 
easy for the colony to warm the brood. 



A f(‘rl ilj* ‘can lay 

♦ •Illy ir sij(‘ is f(*il vuyal jelly by 
the workers. 'I lie mure loui] .^lie 
receives I lie jimre eggs she can lay 
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Iij the course of time, however, when the combs are 
occupied partly by and larvae and pupae develop- 

\u^ Iroin llicin and partly Tilled with honey and pollen 
brou«^lil by the adult bees, the queen si)ends more and more 
time in search ol empty cells. Their number decreases Irom 
day to day and the queen has to walk longer distances be¬ 
tween dejiositing eggs. Lack ol sjiace limits the quociTs 
daily iuilpnt lirsl to a thonsand, Mien to eight hundred, 
and later even to a lesser tignre. lint as the queen’s laying 
decreases, her retinue also dwindles, and the nurse-bees ieed 
her less than they would otherwise. 

All these circumstances slioiild lie hiuiie in mind in 
explaining tlio queen's ability (lor a long time considered 
mysterious) to lay a very great number of eggs in spring, 
lip It) the main honey-llow, which the colony meets largely 
mnUi|dieil with a great lorce oi toragers, and to decrease 
laying during the main flow. 

Other causes, of course, come into play, suili as the 
general stale ol tin* colony and its response to the conditions 
of the external surroundings. The result of all these causes 
is that ill spring, when young bees emerge in a mass, the 
population o) the colony increases and later, with decreased 
laying, begins to docrea.se. 

Young work(‘rs develop from the eggs the queen depos¬ 
its in worbi'i* c(dis. Drones eJiierge Iroin eggs tin* queen 
lays (usually in sju-ing) in larger cells. Exceptions to this 
rule have been noted, Imt all ol them tend to coni inn it. 

queen develops Iroiii an egg laid in a much bigger 
cell ol jieculiar slia])e, Vo construct, which, a liniidred 
limes as much wax is needed as lor a worker cell. 

It has been discovered that the constructioji of the cell- 
cups Irom which queen-cells are built is connected with the 
bees that lick llu^ queen’s abdomen. 11 the queen is put in 
a cagi? through the walls of which the bees can reach their 
proboscides to lick her, life in the colony goes on undis¬ 
turbed. Hut if the cage has double walls and the bees cannot 
touch the queen with their tongues, then a lew hours alter 
the queen has been ciicaged the lirst cup-cells are started. 
It goes without saying that under natural conditions this 
also happens—when the workers cannot obtain and pass 
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to one another the secretion of the 
queen’s integument, usually as a res;ill 
of tlie queen’s illness or death. 

If lor some reason or other a col 
oiiy has lost ils queen the workers 
can convert into an emergency queen 
cell any cell containing an egg or a 
surficieiitly young larva. Jl the egg 
continued to develop in an ordinary 
worker cell a worker wonitl einerg(‘ 
one among the thousands of sexli'.ss 
labourers of the hive. Her eiitin^ 
six-week-long liie (in siniimer), Irom 
the moment she cmergtMl to the last 
beat ol her little liearl in the abdomen, 
would be spent in work on the combs 
and under th(^ blue sky, Hying from 
1 lower to ilower. Hut an (*nlin*ly dif 
lereni ih'Stiny is in slon^ lor Hk' egg 
in the cell which liie bees have en 
largi?d to rear a (iiuvii. 

.Ml through her larval and pupal 
period the (]ueen to be jvcejv(»s from 
the nurse-bees the piquant, slightly 
acid royal jelly given to all eggs during 
the lirst three days alter laying, in 
stead of the honey mixed witli pollen 
fed to worker larvae Ix'ginuing with 
the fourth day. 

Minute analyses performed by im- 
merous researchers ojie of whom ana¬ 
lysed the royal jelly Irom 10,000 queen 


Bees lisualJy .start coiislntj-lin^ (pn‘on lU’IIs 
by Tuakijijr a cjip oal uf an ordinary workor 
cell (a). Tlicn they iliaw lijo walls of I In* 
cup and make il. a rpieen cell (b). WJumi 
queon larvae have grown, I In* J»ees .seal Ilie 
cells (c). A grown queen biles IhrongJi the 
capping of her cell from wilhin and einerge.s, 
swinging il open like a lid (d) 




cells, have sho™ that queen larvae receive more proteins 
and i’ats and less sugar than the worker larvae. Royal jelly, 
Iho study of which is in its ini tin] stages, dilJers iroin usual 
hrood food in oilier respects, too. iloceiilly it \vas dis¬ 
covered to contain a largo percentage ol pantothenic acid and 
oilier vitamins not ]n*esent in the luod ol worker larvae. 

(iroat indeed are the clianges this s[)ecial iood works 
in a larva: the queen dillers iroin the workers not only 
exiernally hut even more so 1 iinctionally. She visits no 
llowers, collects not a droji of nectar, not a grain of pollen. 
She is capalde oi living tliroe, lour, even live years, almost 
fiity times as long as a worker horn in summer, hut she 
spends her life in the dark hive leaving it hut two or three 
limes. Day and niglit, spring and suniiner, slie s])ends going 
over the comhs laying eggs. 

Tliere is evidence enough to show lh:il tin* traiisiorina- 
tioii of a worker larva into a queen is iiroughl about mainly 
hy the change of diet. 

When, l(U‘ some reason, a colony lias to rear a queen 
Irom a larva in a more advanced stage, which would other¬ 
wise soon lie ])ul oil lo commoii lood the mi.vture of honey 
and p(dleu such a queen usually turns out to he iiilorior. 
However lavislily Hu? larva may have lieen led, Hie queen is 
l)orii undersized, and is hard to lell Irom a vvorkor. Her 
lile span, too, is shoiier. Such queens have a smaller mim 
her ol ovarioles in llieir ovaries and some of them liave 
wax glands and pollen-haskets on tJieir hind legs, just like 
worker-h(‘es. 

"I’hese iutevmediate forms, workers with queen proper¬ 
ties or queens with worker juopculies, are now oldained 
experi mentally. 

If worker larvae hetween six and ninety-six hours alt¬ 
er liatcliiiig are jilaced in qiieeji cells and several queen 
larvae of the same age are put in worker cells, a suificienl- 
ly skilful experirnenier will get two series of complementa¬ 
ry transitional typos ranging between a normal queen and 
an ordinary worker. 

This explains why from a worker larva grows a bee 
capable under certain conditions of laying drone eggs, 
while a queen larva fed on “worker rations” develops 
into a queen with a number of worker characteristics. 
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Consequently, the eggs the queen honey-bee lays in 
similar cells produce larvae which develop, according to 
the w^ay they are reared and led, either into sterile workers 
or I'ortile leniah^s queens. 

How convincingly lliese examples deirnnislrate the de¬ 
cisive iiiiluence of food and environment on a living i»r- 
ganisiTi! How tangible this proof of the correctness of the 
i niidaniental premise of Michiirinist biology! 

As a rule, tliere is only one queen in a normal bee- 
colony. 

The solicitude of the workers for the only perfect fe¬ 
male of the colony is so consistent and persevering that it 
cannot fail to atiract. the attention of anytuie observing 
life in tlie hive. 

Kven before the queen is born, while she is maturing 
iji the wax cradle the bees surround her with unflinching 
solicitude. Whilt? the queen cell is unsealed, it is attended 
by a crowd of bees, now one then another of which i)ops 
in to feed the egg. When the queen cell lias been sealed, 
the bees slieltor it with their bodies. .At the slightest 
lowering of the lenip(*ral ure they quickly move their legs, 
llullering their wings and quake with their bodies, as 
though VlK>mselves cliilled, to warm the queen cell. 

"i’lie young queen reluming from her inating lliglit is 
instantly surrounded by bees. We liave described above 
how the queen is cared for while laying. 

If by some disaster the colony is starving, the queen 
is fed as lung as there is a single l)oe able to move about. 
The last act of the last bee dying of hunger is to give the 
queen the last drop of honey left in Hie hive. 

Hees thus oiler a visual and palpable demonstration 
of the usually bidden processes making liercdity conserv¬ 
ative, stable. 


Ill analysing such proces.ses, Academician T.l). Lysenko 
quotes ill his work.s an example of two millet plants, one 
of which with its stalks, roots and panicles w^eighed about 
a kilogramme, the other less than a grairime. These plants 
grew under greatly different conditions, the l<n'mer on very 



ricli, Uie laUiM* dm exceedingly poor soil. One was a thousand 
times heavier than the other. 

Yet the dillorence hetweeii the plants grown from the 
gianimillet seeds and those grown Irorn the dwarf-millet 
was very small. 

“Allhongh the plaids sharply dilfered in their devel¬ 
opment ami departed in opposite direclions irom the norm, 
the processes npon which the coidiiiiiation of the race de¬ 
pends most Were led quanlilatively and qnalilatively close 
to the norm. A Her all, the size of I lie seeds taken from 
lh(\se two plants plants which exhihiled a thonsand-fold 
diflerence in weight was almost exactly the same. More¬ 
over, the emliryos in these seeds, being the most important 
part, dilfered still less from each other. .And, linally, tlie 
most essential ])ar!s of the embryos must have differed 
least of ail.” 

.\ll ibis is in a(*cordan(e with natural laws. As .Acadc- 
niician Lysenko says, I here can he no equalizal ion in the siij)- 
plyingoi the food elements necessary for the dilferent proc¬ 
esses in a healthy organism. The most important j)rucosses 
and organs are the most rigorously protected both from 
lack and excess of food. 

In animal organisms as well as in plants, the quali¬ 
tative and quantitative norm, is observed here in every way. 

In bee life this princijde of noii-eqiialization Is most 
apparent in ll o care for the queen. 

flees feeil the laying queen only with the secretion of 
their lirood-food glands. Consequently, however heterugene- 
ons the food the bees have collected, the queen receives 
it radically • hanged in the form of royal jelly. Such is the 
nature of Ihe alteudant bees feeding the queen with royal 
jelly that they .serve as a kind of living filter protecting 
the active' vital centre of the colony. This tilter is highly 
elfeclive: if bees are fed honey coloured with some harmless 
suhslance, the mixture of honey and pollen given to larvae 
in an advanced stage is also cob)iired. But even in this 
case, royal jidly remains pure while, wdiich proves that 
tlio colony nsc's nurse-bees to eliminate the external in¬ 
fluences I hat might penclratc through various qualita¬ 
tively dillerenl foods collected. 
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The nature of the colony is such that the nurse-bees 
which feed the queen and the larvae are carefully protect¬ 
ed from direct exlerrial inlliiences which inie:ht liave a too 
pronounced and coarsening elfect on the (luanlity and qual¬ 
ity of the food they excrete to Iced Un^ J)rood. 

It must be added liere that tlie tiller provided by the 
nurse-bees seems to be insulficieiit in the case of (ineen 
larvae. 

If we bear in mind that, like all young organism.^, and 
embryos in particular, larvae are extremely sensitive to 
external inlluences, we will not be surprised I hat (|ueen 
larvae are given an oi>porlunity using the selective in¬ 
stinct which all living organisins possess and relusijig mi- 
suitable food. Perhaps this is why queen larvae are sup})lied 
with food in such abundance that snine unconsnmed food 
is always lelt in the cell alter the emergence i>f a queen. 
True, mature virgins awaiting in their cells their time to 
come out are known tf) have Iried to eat the ilried food in 
the cell. This food, incid«njtally, can k(*ep in excellent 
condition for years. 

The fate of young worker and drone larvae is somewhat 
different. During the lirst throe days afler the laying, as 
long as tlie larvae are more sensitive to external lactors, 
they, like queen larvae, are surrounded by a reinforced guard 
and a several-layer strong blockade. 

From the lonrth day a layer of I ho blocking liltors j)ro- 
tccling worker larvae is removed and they are led rougher 
food hronght, from without l)y u sJiorler road. 

These details are very important in order to understand 
the biology of tlie bee-colony, its nature, its heredity and, 
to a certain extent, to understand why man's selective breed¬ 
ing has hitherto failed to produce a Inlly domesticated strain 
of bees. 

Heproductioii of species is the most iin|)ortant process 
in the life of an animal or plant organism, and bees protect 
and guard the queen in every way so long as she fuJIils lier 
mission and lays well. 

The commotion and chaos that arise in a hive after 
the loss of the queen have been often described. Every 
bee-keeper knows that in such cases the bees begin to rush 



in panic over the alighting-board and the outer walls of 
tlie hive. 

lnsid(?, the signs of alarm are still more apparent. For 
a long time, the bees keep running about and overtaking 
one another. 1he excretion of the queen’s chitinoiis integu¬ 
ment (a secretion not yet suliiciently studied but very im¬ 
portant. for the vitality of the colony) has ceased to take 
part in the colony’s metabolism, and this noticeably changes 
the behaviour of a great number of bees. Some time 
after the disappearance of the queen, all the single running 
bees unite in a real slioain. In hundreds the inserts glide 
in a circle over the combs, driving along with light flaps 
of their quivering wings. 

If there are no more eggs or young larvae in the hive 
from which a new (jiieen can be reared the qneenless col¬ 
ony may eventually perish. lJut if I he queen has loft eggs 
or young larvae, the bees of the qneenless stock will quickly 
clear the space around tlic selected cells and begin to recon¬ 
struct and enlarge t hem, changing each of I hem into a cup¬ 
like foundation lor an emergency, or post-construcled queen 
cell. 

As soon as the reconstruction of the first cells into queen 
cells has been started, the excitement of the colony 
subsides, but life does not assume its normal course: 
until a new (jueen is born the bees are less diligent in 
foraging, build no new combs and are so irritable tliat il 
is better imt to api>roach the hive unless serious need 
arises. 

One can often tell by merely watching the bees at the 
entrance Lbat the new queen has emerged. In the hive the 
very hu/zing (»f the bees seems merrier. 

It is no easy task for a colony to roar a new queen, yet 
bees are wary of strajigc? queens reared in strange colonies; 
sometimes they absolutely refuse to accept one. An attempt 
to introduce a strange queen may therefore? end in a fail¬ 
ure. Bees are commonly held to recognize a strange queen 
by her smell, but probably there is more to it than just that. 
Bee-keepers n^sort, to countless niseis to deceive the bees, 
but none can be wholly relied upon. Bees have been known 
to bite through sealed queen cells tliat the boc-kee|M^r tried 
to introtluce fr‘)m strange hives. 
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All these well-known facts seem to prove that a bee- 
colony needs a queen ot its own. Just as many i)lanls from 
vvliich the terminal Imd lias been removed start budding 
in several places, so does a colony deprived <»l its queen 
invariably l)iiild several new queen cells. 

The young larvae chosen to become queens are fed royal 
diet and the life of the colony proceeds witiiout any per¬ 
ceptible changes. 

It sonielimes happens that a colony is no longer sat¬ 
isfied with its queen (in many cases this doubtlessly de- 
pends on the secretion of her chitinous intcgiiiuent not being 
enough for all the bees of the coh»ny)aiMl the bees start building 
cup cells, new queen cells in which to rear new females, 
one of which will supersede the t)ld ojie. 

The facets related, and many similar ones, prove the 
incorrectn(‘SS of old opinions whiih held that the queen 
was “honoured, revered and veneraled by all the bees,” 
and was, if not a sovereign, at least the “head of the col¬ 
ony, ” or its “servant.” 

If analogies are necessary, the queen bee is the liv¬ 
ing centre of the colony towards which Wow streams of 
royal jelly and from which spread counter streams of an 
excretion unifying the mass of bets in the colony. At the 
same time she may be likened to the cone of gmwth of 
jdanls; the queen is the growing jjoint and the fruit bud of 
the colony. 


ABOUT THE COLONY IN GENERAL 
AND THE DRONE IN PART1C:UI.AR 

The Spcviali/al ion of Organs and of Organisms. Wlial Cnii- 
slilnlas llio Material Hasis of llie Organic Uriily of Tlioii- 
sands of Bees rorining a Biv-Golony. The t’ai tors Ciov- 
oruing the “Mass Actions" of Bees in the (Isdony. 

Under normal conditions worker-bees make up 99 per 
cent of a bee-colony, the remaining one i)er cent (if we dis¬ 
regard the only female) consisting of several bundreds of 
male bees—the drones - stout, ungainly, round-headed crea¬ 
tures much larger than the workers, 'llie drone's strong 



wings prixlnco a dull low buzzing as they (juickly carry 
his thick body in lliglil. The sound may strike one as 
bi)th businesslike and threatening, botli impressions 

are illusive, lor the drone is quite Jiarmicss. Me has no 
sting and his month parts are very delicale. Wliilo workers 
use their mouth j»arls lor various jobs, the drone takes 
part in no work in the hive. lie usually stays in Ihe hive 
on the combs and leaves the hive only lor a lew hours 
wJien the day is at its holtesl. In his orienlation llighls 
I he drone may lly a considerable distance. 

()n(x> oiil. of I he hive, the drone seldom visits I he sun- 
warmed llowers, Irom which the males of other bee species 
collect nectar and pollen, as did the male ancestors of the 
honey-bee in the past. The dnuie of today caimot do even 
that. Mis body is not adapted lor galhering pollen and the 
structure of his montJi is exceedingly primitive; the short 
proboscis is capable only of taking hoiK>y Irom an open cell 
or from Ihe tongue of a worker-beo. 

'the I act that the drone eats no other i(M)d than that 
gatliered by tln^ workc'rs is very signilicant. Mere again 
wo come up against Ihe liller system mentiojicd above with 
which the colony protects its rej)rodnctive centres. We see, 
however, that in the case of adult drones these lilters are 
comparatively levvcn*: his diet is rougher and less highly 
processed than that, of the queen. The drone can leave the 
hive at will, so that it would seem that even the nurse-bees 
are more carefully protected against <jxterjial influences 
by the natun* of the colony than the drones, wdiose direct 
1 unction is nqirodnction. 

This may suggi^st the question: Are not the characteris¬ 
tics of drone behaviour we have just, described a refuta¬ 
tion of the statement according to wdiich the reproductive 
eentres are spixially protected by the bee-colony? l>ut the 
lact of the matter is that a grown-up drone jjeeds no such 
protection as the nurse-bees, to say nothing of the queen. 
The study ot the [jrocess of develo|)ment of the internal 
organs (»f the drone shows that the male bee is born with 
sex organs completely developed. His development is com¬ 
pleted during the ])upal .stage under tlie wax seal while 
he is hidden in the brood chamber with its carefully reg¬ 
ulated conditions, liy the moment a drone leaves the hive 
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for the first time, no unfavourahlc cojKlitions are capahle 
of materially changfing the perlectly ripe eells in his organs. 

The male bee’s iin»st striking fealiire is his goggled 
liead. It is practically all eyi'S, consisting of Ili.OOO lo 
16,000 facets all merged into a single eye, and the ocelli, 
low in the forehead, below which are long antennae of 13 
joints -one more tliaji in 
tlujse of the worker. The num¬ 
ber of nerve-cells in the 
drone’s antennae is 30,000 
live times as many as in the 
worker’s. 

The drone’s eyes, and 
especially his antennae, arc 
his organs for liriding a vir¬ 
gin queen, and his wings 
organs for overtaking her. 

Why,one might ask,should 
drones living in tlie same 
nest as the female queen he 
provided with organs for lind- 
ing a queen and following her? 

Why does ho need to l(»ok lor her? She is on the combs, by 
his side. Hut we may .see that inside the Jiive drones will 
pass J)y the queen without lakiiig any notice of her even il 
she has jiot had her mating flighl. 

When, however, t he hour of t hat I light draws near, 
the lazy, languid drones on the combs become nnreiog- 
nizable. They move faster and make for the entrance, and 
when the queen makes her exit tli(?y laiincii in pursuit of 
her. In an inslani the rlrones take olf the landing-board, 
mount into the air and with a loud i)iizzing crowd alter 
the queen. The speed with which a drone Hies is much greater 
tlian that of the worker. 

It is believed that drones from si range hives flying 
about at the inornent join tJic crowd of t he virgin’s “suitors. ” 

Tile fact that the drone and the queen always come to¬ 
gether on the wing has made biologists suppose that the 
absence of man bred strains of bees is largely due to the dif- 
liculty (or impossibility as it was thought before) of se¬ 
lecting drones for mating with the queens. 
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Bee-k(?epers often see the flight of the queen and the 
crowd of drones after her but very few have seen tlie de- 
Ifiils of the mating ilight, although it always takes place 
during a calm, sunny spell. 

A few minules after leaving the hive the queen returns 
to il- already impregnated. She lands on the landing-board 
and rests for a few seconds, or proceeds into the hive at 
once. One after another, the drones come back, loo. 

It is not known which of the drones has mated with 
the queen, but what is known is that he is not and cannot 
be among tlio males returning from the marriage Ilight: the 
drone that has fulfilled his mission in life dies instantly. Mis 
succes.sful pursuit of the queen ends in death for himself. 
The other drones may peacefully live through the summer. 

It has been noted above that the drone sips honey from 
unsealed colls or receives it from the workers. This anatom¬ 
ic peculiarity makes him dependent on the worker-bees 
for sustenance and is the cause of his death. As soon as 
the best nectar-bearing plants have ceased blooming and 
the lioney-flow is ended, the bees turn against the drones, 
feeding them less and less, wliich enfeebles them in a very 
sliort time. This may happen in summer, too, if the honey- 
flow has ceased owing to bad weather. 

On an ill-starred day in late summer the free and easy 
life of the drones comes to an end: the stores of honey are 
coin])letely sealed and the field-bees come home without 
bringing in fresh nectar. This is a signal for what has often 
been described as the “workers’ riot” and their “revenge 
on the lazy drone. ” All the drones arc driven Irom the hive. 

If some bees and drones arc taken from a hive and put 
into a gla.ss jar in the season when trees and grain crops 
are in bloom it will bo seen that, though removed from 
tlieir natural surroundings, the workers will manifest a 
touching solicitude for the male members of the stock. If 
a drojK^ stretches his proboscis to a passing worker she will 
share with him the last drop of honey, as if they were in 
their owu» hive and not in a jar. 

Such idyllic good-will is at crying variance with wiiat 
takes place in the same jar in anturnn. 'riie herbs are all 
out of bloom, the leaves have turned yellow^ and the season- 



al changes occurring in nature have a most deplorable 
effect on the relations between I he insiM ls. No sooner are 
the workers j)ut in the jar than they at Lack the drojies and 
m\i\w at their wings, (latching hold of tlie lieavv drruie 
will] all her six legs, a l)e(^ will beat against Ihe glass Irving 
lo I'iy towards the light with her load. I'liable to hold the 
drone long, she drops him on Ihe bottom oi the jar and then 
again picks him up and 
again trios to get away 
with him in response to 
the instinctive urge to 
remove tlie drone from 
the jar, tliongh tliere he 
is alisolutely incapable of 
hurting the bees in any 
way* 

Here, under the ar- 
l i I i c i al 1 y c reated condi - 
lions of a simple t*xper- 
imeiil, III is blind intoler¬ 
ance towards the drones 
on llio part of the aulnjiin liees is a tangilde proof of 
the automatic nature ol instiml, a charactin’istic which 
we shall have many an occasivm of observing lalm*. 

The summer is gone and bee-coluiiies start juv pa rat ions 
lor the winter. Merciless to the slingless drones, I lie bees 
drive them beyond tin? entrance which they will cross nev¬ 
er more, since a living wall (»f guards bars the outcasts’ 
way to the warm home; and when evening lalls the drones 
perish irom cold one alter another. A cool night wind 
sweejis tlieir light bodies and whirls them away together 
with the lirst dry leaves, tlie precursors of autumn. 

Why, then, does a colony breed so many drones? JVr- 
liaps because, witli a great number of them, a queen lias 
more chances to mate in her lirst mating Higlit, and the 
sooner she starts laying eggs the stronger tlie colony will be. 

W\i may also suppose that Hie denser tlie crowd of 
drojies following the queen in lier 1 light the better she is pro¬ 
tected against all kinds of winged pirates. True, the cost 
of supporting sucli a number of body-guards is rather heavy, 
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bill to protccl the queen is the colony’s prime concern. In¬ 
cidentally, do plants not jirodiico more pollen Uian is neces¬ 
sary tu iVrlili/.e tin* flowers? Nature is indeed imsUnling 
where reprodudiun ol the species i.s concerned. 

l)ri)nes are ru)l periuanonl but only temporary members 
of the coinny. I'uder the condiliou.*^ el Ihe temperate zones 
ol' the Soviet linion there are no drones in tlie colony tor 
the greater part of the year. As already mentioned, they 
appear in the hive at the end of spring and are expelled 
at tile hegiuuiiJg ol autumn. 

All that has been said ab«>ut them sliows that drones, 
as well as iiueeus and WDikers, cannot live isolated. An 
individual bee is incapable of living alone, cannot exist 
by it sell; this is a generic characteristic ol the honey-bee. 

A queen-bee put on a comb iilled with honey and bee- 
bread will soon perish if she is alone, if ther(> are no hive- 
bees to leed, and warm her. 

Neithiu* can the drone, wliose very name has become 
synonymous of a lazy j)eison waxing fat on the work of 
others, live willuHit a warm nest built and collected by the 
entire <*oIony an<l coiilaiuiug stores of lood. 

Kven the vigorous and ai tive worker bee cannot long 
exist alone: to iKMonie nourishing lood, nectar must he 
turned into Inmey, but- one bee cannot make honey. A bee 
lias exceptionally developed wax-glaiuls, but alone she can¬ 
not hiiibl a single cell, to say nothing of combs: one hoe 
cannot linibl. Slie may exert all her efforts to warm herself 
outside the hive, but the first cold spell will chill her to 
d(»ath: ojie bee cannot protect liemdl Ironi cold. 

Aj>j)ar(*nLly the anatomy and physiology of the honey- 
liee are adapteil lo life in a colony, lo the life of the col¬ 
ony. Like ajiy other jirodiict of natural selection, under 
normal conditions the bee-colony obeys certain laws in 
ils growlb: it brcatlies and consnines lood. Like all living 
tilings, it obeys the laws (»f heredity, variability, and sur¬ 
vival. 

Althongli it consists of many thonsands of individuals, 
the bee-colony is at the same time an entity a parcelled, 
di.screte naliiral community, a kind of “organism of organ¬ 
isms.” Link and suhordiiiation between parts in this en¬ 
tity are so sliaped and regulated that every individual 
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taken singly is connected by innumerable criss-cross ties of 
dependence witli all I lie other members of the com in unity. 

(lollective feeding of Ijje brood l)y the nurse-bees j)Iiys- 
iologically predetermines the coU)iiy's unity. The basis 
ol this organic unity ]it*s in the eviu--wakeful n<*sl with 
stores of colleclively-oblaiiKMl 
and prepared food in coIUk: 
tively-builL combs, where the 
temporal lire and humidity a?*e 
also collectively regulated. 

Practical liee-keejxus have 
always considered the colon\ 
as a unit and manipulated it 
as such, lint the biology, anal 
oiny, physiology, and genetics 
of the bee-colony as a unit 
have luien studied incompara 
bly less than lho.se ol the 
individual l)ee. 

That is why to this day 
it is not clear why an individ 
ual bee, or groups oi bees, are 
able to perlorm just those 
actions which salisly the cojj- 
stantly changing needs of tlie 
colony. For instance, liow does the “ordm*’' lo intensify 
the laiining of the hive during the time of great heat orig¬ 
inate and how is it. coniinunicated to individual bees? It 
would seem tliat such an “order” is called forth by the 
sun-rays raising the teinjieraiiire in the hive. Pul then 
why do Jiot all the bees Inllil this “order”? Why are only 
Some of the hees engaged in laiiiiiiig? Besides, they dt> it 
differently on the alighting board, at the entrance and in 
the brood chamber. 

And liiis is one of the simplest e:vam|)ies. We have here 
a responsive action Ut a clearly perceptible cliaiige in a con¬ 
dition inllnencing the wJiole ol llie cidoiiy. But the col¬ 
ony consists of tens of IhonsaJids td bees, all of which are 
in relatively diflerent states and, conseqiienlly, respond 
to the action diflerontly. We may be led Lo lliink that one 
of the advantages a strong colony has over a weak one lies 
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in there being a large number of bees in different physiolog¬ 
ical slates, owing to which it can react to changing ex¬ 
ternal conditions inure accurately, niori? minutely and more 
precisely, thereby being more porlectly at one with the ex¬ 
ternal conditions. 



15ul il it is so, liow do in¬ 
dividual bees g(d. the “report” 
that the colony has lost its 
queen, Inr iiistance? 

Ilow are the bees “iii- 
lormed” that the time has come 
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to gather pollen trom tlie lia- 
zel catkins on tlie border of 
some remote wooil? 

How is the “order” lo drive 
out tlio drones given? Among 
the bees allacking the drones 
are many who do not leave 
tlie hive and, coiiseiiiieiitly, 
have no means of knowing 
that liedar-bearing jilaiils have 
ceased to bloom. 

\\'by do bees (not one bee, 
but groups of bees) begin to 
build iiueeii cells? 

Why do bees start enlarg¬ 
ing cells ill the combs for the 
queen to lay drone eggs a few 
days later? 

Kacli of these actions is 


undoubtedly called forth by cer¬ 
tain stimuli influencing the manifeslalion of various reflexes, 
in.stiiicts and reactions, and one wlio daily witnesses hundreds 
and tliousaiids of bees iierforming in harmony a sequence of 
various operations cannot wave aside tlie questions: how the 
signals are Iraiisinitted, liow do the respective responses 
appear, what unilies the isolated actions of the individuals. 

The study of bee-colony biology suggests answers to 
these questions. 

It lias long been known that the bee is endowed with 
central, pcrypheral, and sympathetic nervous systems. Par- 
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allel to these, there is a specific sysLoin of connections nnil- 
iiig individual bees iiit(» a whole —the colony. This sys¬ 
tem receives signals and responds to impulses, it directs 
the actions of the bees and unities their a<-tivilies. In this 
system, tlie nervous systems ol the individual lu*es sm-ve 
hut as receptors and I ransmitUns. 

Later we sliall dwell at some Jen.i^dh on llie initial linlvs 
of this “wireless” nervous system of the hee-cnhjiiy. jJnt 
even now it is clear lliat, huilt lari^ely to the image and 
likeness ol organisms which are rt)nstanlly perlectml tliroiigh 
selection, t/he l)ee-colony lias develojicd within ilsell a 
specilic unity of iuttioii and harmony ol all vital jirocesses. 
These processes in I lie b(>e-<‘obniy are, so to say, animated 
and ])ersonified, and resolved into llu* ;;( !i\ilies and Jieha- 
vionr of groups ami individual insects. 

The observation hive lias eiialdt'd the be(‘-keeper l*> see 
the colony in its natural surroundings. The scientist 
studying the heO'Colony can, hy oliserving t his physiological 
play acting, penetrate into mysteries ol living nalmv which 
are perhaps nowhere so oixm to the observant (?>e. 

Unifying the tliousands oi bees comjiosing it into a par- 
colled and at the same time single entity, the colony aii- 
yiears before the student as a specilic. biological unit, as a 
“divided indivisible,” where the whob* exists lor each ami 
each individual exists lor the whole, where the whole and 
its parts arc represented in a living unity. 
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THE NEST OF THE FOUR-WINGED 
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THE WAX FOUNDATION 

Coijslriiclion and Location of Brood-Nost, Combs, and 
Colls. Origin of lioos’ Building Insrincl. 1. P. Pavlov 
on 'JVo Forms of Bee Behaviour. Comb Conslniction, 

“Water Supply” and “Sanitary Services” in the Hive. 

If we tried to represent the interior of a modern movable- 
frame hive on a bigger, man-size, scale we wonld draw a 
town closed np in a gigantic cube and lianging over an empty 
level square of some 20 hectares. 

A scant diffused light penetrating from one side al¬ 
lows liere and there a glimpse of ])arallel rows of low-hang¬ 
ing iifty-storoy conslructions, reaching high np and lost 
to sight in the darkness above. The foundations and plinths 
are high oven* one’s head, in the ceiling, which is the un¬ 
seen base of tiio entire pendent town. 

The buildijig.s hanging over the square are all built 
accordij»g to a uniform plan, they are long and exceedingly 
narrow, as are the streets in the town, where two persons 
can hardly move side by side. 

To the picture we have drawn wc must add that each 
building from bottom to top—or rather from top to bot¬ 
tom” overlooks the two .streets, to riglit and to left, with 
thousands of niches leading into long, low, thin-walled 
hexagonal cells, which in the enormous structures we have 
visualized could be built only of ferroconcrete. 

But the interior of the bee city is built of wax produced 
by the bees themselves. The wax structures which, as some¬ 
one has remarked, combine lightness with strength, and 
elegance with utility, are to this day an object of admira¬ 
tion for engineers and naturalists. 
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Today it is a known fact that bees secrete wax to build 
combs as the spider secretes the material to spin his web. 
Few know, however, that for twenty centuries—tw^o thou¬ 
sand years!-—ever since Aristotle’s statement that bees 
gather wax from flowers, biologists could not lirid a key 
to its origin. 


Under natural conditions bees make their homes in 
hollow trees, in fissures in cliffs, sometimes in the ground, 
llee-keepers of old hived their bees iji skeps in the south 
and in log hives in the north. The modern practice almost 
everywhere is to keijp bees in hives made of wood witli light 
w^oodeii frames inside for the combs to be built on. 

Wherever bees may live, the airangement of the abode 
is nuighly the same: combs attached to some iiorizontal 
surface hang verlically with narrow spaces between them, 
wdiero the inhabitanis of Ihe hive are busy day and night. 

There is a rea.soii why bees build the combs downwards 
and not upwards. In allaching the combs to the ceiling 
of llie cavity where they make tlieir abode, tlie l)ees plas¬ 
ter it with propolis and wax, stopping every (track and 
fissure; warm air colleds under the ceiling and the beat 
generated l)y the bees is preserved for the luMielit of the 
colony. 

The space betwx^eri two neighbouring combs is from 
ten to twxdve millimetres wide, twice the average height 
of a l)ee, wdiicli eiiables bees to move over the banging combs 
back to back without touching. 

A comb is a wax construction with a thin dividing 
midrib or septum; a standard frame contains about 7,50(1 
hexagonal cells of nearly Vi centimetro eacli, situated 

back to l)ack in fifty rows on both sides of the comb. 

Up till recently it was so firmly believed that bees 
build with unerring ])recisiou, that 5.5 millimetres, the 
longlb (jf the cell diameter, was proposed as a standard 
of measure. But it has now been proved that combs are 
not absolutely exact either constructively or diinension- 
ally. By measuring with extreme accuracy a very large 
number of cells it lias been established that the angles of 
the prisms and the trihedral planes of the bottom forming 
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the figure known in geometry as the Maraldi Pyramid, are 
perfect only in four cases out of a hundred, while in the 
niiiely-t^ix other cases the cells arc non-standard. 

Still, every detail of the wax construction is so perfect¬ 
ly, one might say cleverly, executed that Uarwiii was 


well justified in saying: "lie 
must be a dull man who can 
examine the exquisite struc¬ 
ture oi a comb, so beauti¬ 
fully adapted to its end, with 
out enthusiastic admiration.*' 


Inside, a beehive contains 
several combs with tens of 
thousands of hexagonal prisjiis 
in parallel rows on both sides 
the comi) and each closed 
at its base by three dia¬ 
mond-shaped areas forming 
an inverted pyramid. The 
angles of tlu^ rhomboids are 
equal to the coriuspondhig 
angles of the cells. 

The strict geomel rical pro¬ 
portions of the cells attracted 



Normal drone and worker cells, 
and also transition cells in 
between 
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Average size of worker cells 
(above) and drone c(?lls (below) 
in in i I Jim et res. Minimum and 
maxitniiin seel ions of I lie hexa¬ 
gon are given 


the attention of mathematicians ago. After careful 

calculations, they arrived at the nnaniinous opinion that 
under existing circumstances bees liavo practically solved 
in the only pt)ssihle way a recondite problem in slereoiiietry, 
making their cells of tiie proper shape to liold the greatest 
possible amount of honey, with the least possible consump¬ 
tion of wax in their construction. 

Calculations show also that this aim can be achieved, 
provided the acute angles of the three planes forming the 
base of each hexagon each moasnro 70 32'. And this is exact¬ 
ly the case with bee-cells. 

TJie opinion according to vvliicli young bees learn how 
to build combs by observing their older sisters at work 
has long been discarded. In an experiment in which all 
old bees were removtMl from a hive, the young l)ees started 
building combs soon after emerging from their cells with¬ 
out anybody to teacli Ibem. 

Like every other inborn action, the building art of 
bees is a l)lind, automatic and uniform repetitioji of the 
experience of past generations. It is an instinct, in ()l>eying 
which tlio unconscious actions of individuals manifest the 
historically developed experience of tlio whole species, an 
experience which has become a law of Tde. 

But when domesticated bees, after nicely drawing a 
full sheet of factory-made comb foiiiidalion, start recon¬ 
structing worker colls into drone cells, or when they build 
wax columns to support crumbled combs, and in many other 
similar cases, the colony manifests something that looks 
very much like an understanding of its needs and an abil¬ 
ity to adapt itself to existing conditions. 

When a difficulty arises, as, for examjilo, when two 
combs meet at some angle or other, the bees build and re¬ 
build one and the same cell in many dilferent ways, some¬ 
times returning to the shape they have previously dis¬ 
carded. Such actions on the part of the bees boar a strong 
resorablaiice to experimenting, but we must not be misled 
into the idea that bees possess reason. 

In his time Engels noted that: . . a planned mode 

of action exists in embryo whciever protoplasm, living 
albumen, exists and reacts, that is, carries out definite, 
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even if extremely simple, movements as a result of defi¬ 
nite external stimuli.** 

We must, therefore, always remember that under cer¬ 
tain conditions even simple reflexes, to say nothing of 
instincts, may look very much like conscious acts. 

Docs not the work of the salivary glands seem “wise** 
to us when they secrete an abundance of saliva if the food 
is dry and needs moistening, and only a little if the food 
is liquid? Moreover, they lubricate with mucous saliva 
food that is to be swallowed and secrete thin, watery sali¬ 
va if the mouth is to be laved. An instinct, on the other 
hand, is a much more complex, a higher and more active 
reaction of the organism to surrounding conditions. 

It was bees that Academician Ivan Pavlov had in mind 
when he said tliat two types of behaviour, “a higher and 
a lower, an individual one and one pertaining to the spe¬ 
cies*’ were observable in insects. 

These two types of behaviour are especially hard to 
distinguish in a social insect like the honey-bee. The lower 
activity pertaining to the species, which Pavlov described 
as “stereotyped, inborn, so-called, instinctive” is very 
closely connected in bees with the “activity based on in¬ 
dividual experience.” The latter, however, must not be 
identified with manifestations of reason. 

K. Marx gave an exhaustive explanation of the dif¬ 
ference between instinct and reason when lie said that: 
“. . . a bee puts to sbaine many an architect in the con¬ 
struction of her cells. But what distinguishes the w-orst 
architect from the best of bees is this, tliat tlie architect 
raises his structure in imagination before be erects it in 
reality.” 

It is planning, proof of abstract, thinking and of the 
ability to form abstract ideas, to irivostigalc their nature, 
that distinguishes the activity of man from the actions 
of animals and from the behaviour of insects. 

Like otlicr insects, bees manifest in their building ac¬ 
tivities not reason but only instinct. 

Comb construction may proceed at a very high 
speed—as many as several thousand colls in twenty-four 
hours. 
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Bees hang in live festoons like electrified chains from 
the toj) bars of the frames, parallel to the surface of the 
comb they are building. 

Tlie bee that is ij[)permost in each of the live chains 
clutches at the top bar witli her fore legs while with lier 
hind legs she holds the fore logs of the bee next to her, the 
latter doing the same for 
the next bee, and so on, 
to tlie end of the cliain 
reaching sometimes down 
to the bottom. The sepa¬ 
rate cliains are connected 
between one another by 
the middle logs of tlie 
building bees, so that a liv¬ 
ing pulsating fabric is the Abdominal segment of worker boo 
result. showing wax mirrors 

The honey-stomachs of 

the bees are filled witli honey from the colony's store and 
chemical processes are taking place in the tiny laboratories of 
tlieir bodies. Here carbohydrates are transformed into com¬ 
plex ethers, fatty acids, and saturated hydrocarbons. Hon¬ 
ey Is converted into building material, about four kilo¬ 
gram tries of lioiiey being necessary for bees to ])roduce one 
kilogramme of wax. 

The festoons of comh-hnilders include both young, two- 
day-old bees and old bees up to the ago of forty days, which 
may make up half of the cluster. Hut such bees with wax 
glands either undeveloped or atrophied take no part in 
secreting wax or Imilding combs; they only help the build¬ 
ers to inaintaiii the temperature in the cluster. Wax is 
secreted and the building is done by the bees whose wax 
glands are at the best stage of development. 

A bee beginning to secrete wax hmves the cluslor, runs 
upwards and pricking each wax scale with the spines on 
her hind legs passes them to the mandibles to masticate 
before affixing them to the ceiling of the hollow in the tree 
or the top bar of the frame. In this manner, the basis of 
the combs, which will soon liaiig over the hive bottom, is built. 

After the first wax scale has been attached, the bee 
adds to it more and more, until slie uses up all the scales 
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InMii Ik^i* wax pockets, when she returns to the fes¬ 

toon of builders. Her place is taken by another builder who 
coiitijiiies tlie work started by the Hrst bee. 



A wax i^cale pioiTcd by the; spine- 
of tlio Jiiiul Jrg is Unis leniovod 
from Mio wax- pockol bal,woi:*n I In* 
mirror and tlie overlapping part 
of lilt* preceding slernuni. Tlie scale 
is grasped by the fore leg aJid 
passed l o I be mandibles. Afaslicated 
and soflened, the wax scale is 
added to (be comb being built 



One 1)00 after another adds pieces of soft, sticky mas¬ 
ticated wax to the comb banging like a spongy, porous 
mass over the empty .space. Over them other bees are en¬ 
gaged in building cell foundations, from which a third 
grou]) will start drawing cell walls. 

A similar process is going on at other points a few 
indies ajiart. 



This seemingly chaotic mass of liiindreds or even thou¬ 
sands of heos is Inisy affixing, thinning and perfecting the 
wax texture of the conil) whicii grows in length and in thick¬ 
ness and slowly solidifies. 

Irregularities in comb construction may be observed 
here and there, but in one respect the bees hardly ever go 
wrong: their combs are, as a rule, strictly vertical; ri‘Search 
has shown that the direction in which combs hang is deter¬ 
mined by gravity. 

Completed combs reach down to the l)ottom board, leav 
ing space cnougli for bees to pass under them. 

Comb construction proceeds on both sides, even the cell 
base being worked mi from bntb sides simullaneously. 

Dozens of building groups may be busy in a frame bivo, 
and all their se])aratc actions finally result in conviuling 
the S|>ace within tlic tour walls into a standard brood cliani- 
ber with live square metres of comb surface accommntlaling 
lens of thousands of bees. 

It lias been noted that combs, as a rule, are built only 
at the time when the hive receives a fresh supfily of nedar 
and jiolleii. If a colony lo.ses its queen, building will be 
discontinued even at the time of a heavy hoiiey-llow. Hut 
with a wolMaying queen and ample loads of nectar and 
pollen brought in Ijy the iiold-liees, liuildiug operations will 
be carried on even whore there is no room for more combs; 
the bees will satisfy their instinct for Imilding by renovat¬ 
ing old coiiibs, dark with age, covering them with fresh 
1 igh\.-col oiire d wax. 

Ilees, of course, do not build coml»s because tliey are 
alraid of a lack of storage for the nectar Ihoy gather. The 
devolojiment of the wax-glands which awakens tla^ building 
instinct and urges the bees to build combs is pliysiological- 
ly counectod with the appearance of fresh nectar and ])ollou. 

Wax is s(;cret.ed inrolunlnrily when fresh food is broiiglit 
to the hive and the bees are busy storing and processing it: 
the more plentiful tlie su})ply of food, both nectar and 
pollen, the more abundant tijo wax secretion. 

At the same time it is quite Iriie tliat qiicenloss colonies 
are very slacdc builders. This, of course, is also (juite nat¬ 
ural, for in bee physiology wax secretion depends not only 
on the quantity of food the colony reroivos but also on brood- 
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rearing: colonies containing active nurse-bees produce 
more wax, otliercoiiditioiis being equal, than colonies in which 
there is no brood to rear. 

To finish with tills problem, we must mention inverse 
dependences ascertained here. It is a known fact that when 



a colony has no storage 
space available, bees forage less 
actively. In colonies where no 
wax is secreted and no brood 
fed, the field activity likewise 
considerably slackens. 

This feature of bee behav¬ 
iour, like those described 
earlier, is determined in tlio 
final analysis by physiologi¬ 
cal causes. 

The ‘'building talent” of 
bees is not limited to con¬ 
structing new or repairing old 
combs consisting of cells. As 
summer drawls to a close, 
bee colonies start preparations 
for winter, beginning with 
the thorough caulking of the 
ceiling which is plastered with 
a strong bee-glue — propolis. 
Bees also use propolis to stop 
all cracks and crevices in the 
hive and to reduce Llie en¬ 
trance leaving only a narrow 
slit for the winter. 


If you see a bo(^ not in a flower The propolis used by bees 
bill on a lea I-bud , you may be such purposes is gath- 

suro .she is collerl mg bce-glue, , « *111 r * • 

propolis bmh ol certain 

trees, usually in the hot hours 
of the day when the sun has warmed the tacky substance 
and rendered it plastic. The propolis collectors tear with 
their mandibles and fore logs cliunk after chunk of the gluey 
material, tlien masticate each chunk and deposit it in the 
pollen-baskets. This is a time-consuming operation, and a 
worker may spend an hour collecting a single load of propolis. 
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When the propolis-collector reaches the hive, she does 
not unload herself as pollen-gatherers do. She makes her 
way to the top l)ar of a frame and wails there until the hive 
bees need glue. Tliey come to the waiting bee and remove 
bits of propolis from her legs with Iheir mandibles. It is 
liard work and both bees 
take a firm hold on the 
frame surface and pull 
with all their might. 1 lav¬ 
ing obtained a liltlo 
piece of pro])olis, the 
builder carries it to 
where the work is in 
progress and puts it to 



immediate use. 

All the time the un¬ 
loading is going on (and 


Yon see an (‘ffort tlie bco must 
make lo loar away pari ides of pro¬ 
polis from I ho load 


it may take several hours) 


the propolis-collector waits patiently, now and then 
stretching her proboscis to passing bees, asking them for 
food. At last the entire load is removed from her legs and 


the bee is free to move. 


If it is still hot outside, the bee will make another jour¬ 
ney to bring more propolis with which she will again stay 
somewhere at top of the frames. 

Bees are not very particular as regards the source of 
propolis and are known to introduce into the hive glue of 
quite unexpected origin. Propolis of a startlingly azure 
colour was once seen. It proved to have been collected 
from a nearby fence reccmtly painted blue. 

It would seem that collecting propolis is as much a 
vital necessity as comb building. Many bee-keepers have 
observed hundreds of hoes gathering in front of the entrance 
on the landing-board at the end of summer, and, stand¬ 
ing in rows with their heads lowered, performing a rhyth¬ 
mical movement, as if gnawing at the fibres of the board. 
Formerly these movements were interpreted as “Iiarvest- 
honie” celebrations. It is now established that the “gnaw¬ 
ing scene” is connected with the gathering of propolis, 
which is so esseni ial for preparing the hive for the winter. 
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Tlio builders also reinforce the coll walls with a thin 
layer of propolis, as a result of which the combs, white 
when freshly built, soon become yellowish. As time passes 
they become brown and even black, owing to the accumu¬ 
lation of cocoons and cast-oil larval and ])upal skins and 
the remains of unconsiiinod food. This, too, accounts for 
the tliickoning of the cell walls, and particularly, of the 
bases, which results in the reduction ol cell size. The cells 
would become too small for brood-reai ing but for the bees 
gnawing olf the cast skins and removing them from the hive. 
It has been observed that the «>lder the comb the more 
thoroughly the bees cleau and polish the cells. 

Slopping all cracks and crevices is importajit for 
mainlaining a constant temperature in the liive. 

All these characlenstics of bee l)ehaviour are of impor¬ 
tance, too, because they substantially inlluenco the sta¬ 
bility and uniformity of conditions within the colony, 
thereby preserving and strenglbejiiug heredity. 

'J'lie aiTaugcment of the brood chamber also manifests an 
inborn characteristic, a hereditary property of the honey-bee. 

A standard hive with 12 movable frames and a super 
contains over 100,000 cells. The disorder in the hive could 
become simj)ly cataslropliic wen? it not for the fact that 
each j)art is used ior a specific ])urp()So. 

The better ventilated ])arl of the hive, the lower parts 
of the combs and the combs nearer the entrance, accommo¬ 
date brood cells containing eggs, larvaij and pupae. This 
part of tile hive is eiirlosod within a ring of cells coiitalii- 
ing beebread, of wliicli there may lie tliousands. Combs 
for tlio storages of honey—the most precious possession of 
bees, so attractive to their enemies- are farther removed 
from the entrance, nearer the walls and the ceiling. 

All cells, and this can be best seen in the upper cells, 
arc built not liorizoiitally but at a slight slope, the angle 
of which is not large but enough to prevent honey flowing 
out of the cells. Tlie ujiperjiiost row in a comb consists of 
pentagonal cells which, as building exjierts agree, makes 
the fixing of the coral) to the top bar of the frame easier and 
more reliable. Tliese pentagonal cells are tilled with honey. 

The interior disposition of the hive makes for warmth, 
too. In the centre occupied by brood the temperature is 
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maintained at the level required for the normal develop¬ 
ment of eg^s, larvae and pupae while the temperature in 
the outer areas is usually lower. The higgor a culoiiy and 
the more space it occupies the greater the dittorence he- 
tween the teniperatures. 'I'his causers a circulal-iou ol the 
air, which laiiiiijig bees utilize for ventilating the hive. 
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NeiUiei' old-fashioned log hives nor .slxe])S an^ lo lie seen today at 
collectiveTanil ajiiarie:- wliich ore slurked wLlh inodi'ni movahle- 

franic hives 


It is also ail important leature llial tlic combs fillml 
with boncy are located in the outer jiarls of the hive and 
in the ujiper, liack and, partly, front areas of combs in the 
centre. In Ibis way the brood ebamber proper occupies a 
spheric space surrouiided with iioney on all sides, like the 
body of an animal covered with fat. Here the honey, a low 
heat conductor, coiislitules a kind of harrier against lluc- 
tuatioii ot outside temperature. 

This plan is convenient lor man, too. If the bees stored 
honey in a haphazard way, among the brood and beobread 
cells, honey extraction would involve the destruction of 
a colony, wliile we can take away honey from hces (espe¬ 
cially in movable frame hives) without disturbing the nor¬ 
mal course of the colony’s life. The bee-keeper leaves in 




the hive the combs containing honey, beebread and brood, 
and removes combs filled with honey, replacing them 
with empty ones. 


The picture of life iji the waxen city would be incomplete 
without a description of its “communal services.” 

While in tlie centre of the hive the queen lays eggs 
in cells specially prepared lor this purpose, while the 
nurse-bees iced the brood w'ith bee-milk ami foragers pass 
their loads to home hces, while pollon-galherers deposit it 
into store cells, the winged guards at the entrance are 


keenly watching h*.st strangers or robJ)ers enter the hive. 

Water-carriers come with their crops filled with wat¬ 
er which is used in the liive by iinrse bees to drink and to 
thin down hoiu^y in the processing of larval food, llipe 
honey (H)nlaiiis about four-fifths of sugar while in the 
lioney nsed for lirood food llio sugar content is lowered 
to two thirds by adding about one sixth water. 

To carry into the hive one hniuln^d grammes of water, 
three thousand lliglits to the watering place and hack are 

Jioedod. \VaU?r is brought most¬ 



ly in s|n*ing when an average 
colony consumes 1.5 to 2 litres, 
and oven more, in a week. 

During a heavy lioney-ilow 
no water is usually brought to 
the hive, the water evaporated 
from the nectar in the combs 
being sufficient for the colony's 
needs. Part of tlie water used 
by the colony can, under many 
cojiditions, J)e condensed in the 
liivo owing to tlie difference of 


The normal dcvt-lopmeul. ..f jho temperatures outside and 
the cg^s ;ijk1 l;irviie is jm»s- iiiside the hive. All water 
sibleohly at u (lermiieliuinid- is supplied by condensation in 
ily of the air. Droplets of wiutor. 


water sluck to I lie upper 
cell-sides irv dry weather 
moisten the air in the cells 


Sometimes water is nsed in 
a hive to moisten the air. Ou 


of young brood dry days droplets of water are 


7B 


attached to the upper sides of brood cells for this pur¬ 

pose. 

Bees are water-loviug creatures and suiter severely if 
lor sotuo time they cannot get any water. 

In spring or summer alter several days of bad weatlu'r, 
no sooner does the sky clear and the sun appear from be¬ 
hind the clouds than thousands of I»oes may he observed 
leaving their hives and scatter¬ 
ing over the humid eartli, over 
the wet stalks and blades id grass 
and avidly stretching their pro¬ 
boscides to the sparkling drops 
of water. 

It should be added liere that 
it is not with the help of their 
sight that water-carriers find 
water. Bees blinded by dark 
vaniisli painted over tlieir eyes 
stretch out their prul)i)ScidDS to¬ 
wards water just as seeing bees do. Seeing bees never 
attempt to take in such liquids as oil or spirit, outwardly 
ijiidistinguishable from water, while both hliudod and seeing 
bees know a moist lump of earth from a dry one. All obser¬ 
vations in I his lield lead ns to suppose that bees find water 
by the humidity of air, which they sense with their feelers. 



WaliM'-tioriors Vii-gin supply¬ 
ing flic hive with walcr in 
early spring 


The aclivirK\s of walcr-carriers and the “reservoir-bees” 
are closely coiuiecLeJ with those of the fanning hoes: in 
hot seasons or in llie hot hours of the day this group of bees 
reduces the temperature ia the hive to the needed level. 
At the time nectar is ripened into lioney the air saturated 
with evaporated moisture is removed from the hive, for 
bees suffer from excessive humidity as they do from 
drought. In the bee-spaces, bees may he observed fanning 
with their outstretched wings the open cells with brood or 
nectar. 

Other fanners arc posted in serried ranks along the 
bottom-board up to the landing board. Their heads all 
turned in the same direction, they operate their uncoupled 
wings vigorously, as if flying on the spot. 
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If Uie l)oltoin of an observatory hive is warmed by 
an electric i)uU), ior instance, tlie bees covering the brood 
will be seen to move over the combs Iroui the (‘entre to the 
peripJiery. Soon laniiers will appear along the combs 
and the bottom-board, and the bnigcr the liive is warmed 
the closer the ranks and the greater the number of 
fanners. 

Ill about an hour alter the lamp has been switched off 
the ranks of the lanningbees will thin out, and by and by 
the l)ees will come to the centre and resume warming the 
brood. 

'rjie sound produced by the niovi‘nieiit of the thousands 
of tiny wings is not unlike the hiiin of an engine, with inter- 
millent rises and lulls, a sign ol the rhytiirnic, liarmoiiious 
work ol Ihe wings. Their siinnUaneoiis healings set 
up air currents which combine into a strong ingoing 
flow. 

Let us take a hee simdcer Ironi the funnel of which es¬ 
capes a lliiii puff ol smoke changing its direction with the 
gentlest breath of wind. Jl we place the smoker at one end 
of the hive (Uitrance we shall observe the smoke carried 
away Ironi the Jiive as if blown irom within, while at 
the. other end ol the entrance it will be sucked into llio 
liive. 

The melliug jioiiit of wax is (52 C., and ibe cool air 
jnimped by bee veiililation into the hive prevents it from 
soltcning. 

On hot days a loo narrow entrance may prove llie cause 
of grave disasters, and if it is closed completely, but for 
a short time, a strong colony may perisli. 

The wax city lias its own scavengers which clean the 
combs, the colls and the bottom ol the hive, removing dead 
bees, drones' evacuations, and all kind of debris. 

The body of a mouse which lias been stung dead and 
which the bees are unable to remove from the hive, is var¬ 
nished over wdth air-tight propolis; the same fate awaits 
a snail that lias managed to get into a liive. If a pungent- 
smelling camphor-hall is put into a hive it, too, will bo 
covered over with propolis, and so the air in a hive of a 
sound colony is always pure and sweet. 
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ADVANTAGES OF A SETTLED WAV OF LIFE 


Tljt‘ IJuiTDW of llu: Osniia i’apuviTis. 'I’lii? Oral iiia'.s 
NosI of laiioar Oils. Hoos in Snails’ Shells. Tlii^ \Vasj)>* 

Paper SplKMVs. Firsl Wax Conslrudions. 'riie .N(sl ami 
lleretlily. 'J’lie Incarnation of Motherly Soliciliide for 
till* Uffsjaing. 

Wo shall leave lor a while the bee coiiiiiiunily with its 
bubbling lile and watch a dark siiiall bee—or wasp - iii 
a lar-oli corner ol tln> garden busy at Ihe side of a well 
beaten path. If we choose our posit ioji well we may see at once 
that, burrowing into the sandy soil with all her six legs, 
the insect is deepening a liny hole, in which lirst its head 
and then the thorax disappears, while light grains of sand 
lly from under the quickly-moving legs. 

Now and tJien the bee stops w'orking and gets out of 
the burrow ( rahwdse, carrying a bigger grain of earLli l)e 
tween her mandibles. In a moment she is back in the hole 
and the sand is Hying up again. 

As the depth of the l)ijrrow increases the bee gets out 
more and more olten and m)t always crabwise removing 
heavy pellets of earth and grains ol sand. Uut while the 
little builder is invisible tlie rnuveineiil of the sand around 
the black eJitrance shows that she is lliere and working very 
hard. 

At last tlio insect leaves tlie hnrrow^ and starts groom¬ 
ing herself, removijig dust from her l)ody wilJi her hairy 
legs, cleaning her eyes and antennae, which lakes quite a 
lime, then she mounts into the air and, after making sev¬ 
eral circles and loops over the burrow. Hies aw^ay. 

And now the observers w-ilJ see th(> most unexpected 
things in the chain of events occurring before their eyes. 

The winged digger soon returns pressing a roll of some¬ 
thing crimson against her body with her legs. She takes 
it dowm into the hole and a little later goes off for an¬ 
other roll. 

If during the bee's absence wo ])laco a blade of grass 
over the entrance, this sudden obstacle will make her drop 
the roll and drag the grass away to clear the entrance. While 
she is so engaged we can i)ick uj) and slmly the (■rinison 
roll. It is a circular cut from a satin-sinooth petal of wild 



red poppy. Witli I hose discs o! poppy pelals tlie bee covers 
the holtom and sides ol the hiirrow up to the very lop. 
I'his is how Ihe Osiuia Papaverls species build their nests 
Inr depositin^^ e^^:s in. 

Many an enloniob)ii:isl lias tried lo lind out why the 
Osniia use.*^ popp> pelals to deck her ii(*sl, and why the red 
pojipy and no t»lher. riie snpposilion that Ihe [letals pre¬ 
vent Ihe developineiil ol tnoiild and liint,^i in Ihe cell has 
not been llnally cindirined. Uni the most asltinishin^ tliiiii;^^ 
is thal Ihe bee uses only the pelals oi the popjiy and no 
«)ther part ol the plant. 

No S!)oner has Ihe leal-ciilter (Mun])h*led lininm' the cell 
with po|»py petals than she ceases llyin^^ to Ihc' poppy and 
starts looking' lor cornllowers. From them she carries load 
alter bwul ol yellow polhoi and a larinaceous jnould is 
lormed on the bottom ol the jioppy^decked cell. \\'heii the 
mould is bimeiionyih lorthe larva lo leed n[)on J he bee covers 
the pollen wilh a la>er ol lioney also taken Ironi the corn- 
I lower. 

The provisioning cl the cell over, the; Osmia lays the 
egg lor which all this structure was Imilt. But that is not 
the end: lo provide lor Ihe salety ol lier oilspring, the Osmia 
gathers the ends ol the t»oj)py petals and glues them to¬ 
gether in a kijid oi cano[)y over the cradle in which her egg 
rest/S. 

Ami then conies Ihe closing act ol the yierloriuance: the 
Osmia runs several limes on tJie lilth^ crater round llie 
entrance and scatters on the canopy the sand she has re¬ 
moved Iroin the hole. Then she levels the ground, disguising 
her nest so thoroughly that the entrance becomes quite iiii- 
iioticeahle. 

Having comjdeUMl her labours, the inoMierOsmia gives 
lieisell a last cleaning and Hies away, leaving hehiinl all 
her care aboiil the msl slie has built with sucli pains and 
the egg laid in il. She starts digging a new burrow some¬ 
where else. 

Wliilc the old Osmia is Imilding a new nest, lining it 
with the sal in petals and carrying into it iood Iroin the 
cornllovver, a larva iialches in the Jirst nest, it consumes 
the food its mother has provided for it and when rdl is ealcn 
up, spins lor itself a silky cocoou ami goes to sleep a pupa. 
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Alter the required uiinaber ol* days have elaj)sed a luaiure 
Osmia awakens in the encoon; slie dit^s lier way out ol llie 
burrow to light and warmth, and Hies away. 

Young leinale Osinias meet in the air young males emerg¬ 
ing Iroin other cells. Alter the mating lliglit lemale Osinias 
look lor sides ol roads, lor S(>lt, bright red poppy petals 
unfolding in I he morning, and for blue cornllowcMs with 
their picturesque yellow-headed stamens and prolilie nee 
tar-glands hidden annuig the bases of Hie deni ate petals. . . . 


The more scientists study the lile cycle ol the little 
Osmia, the more they discover in thi^ structure ol lier liody 
and in her habits various adajitive leatures conne( t( d with 
the burrow-nest in which she lays lier eggs. Among the 
numberless morphological anti nenro-jdiysiological charac¬ 
ters showing the link between the living Osmia and lier 
inanimate nest are the slructiire t)l the legs enabling iier 
to burrow in the earth, to ct>llect lt>t)d, tt) roll the }»etals 
and to press the roll against tlu^ body in Higlil ; the si rue 
ture of the mandibles capable ol cutting circles out ol poppy 
j)etals and of tipeniiig coriillower antliers; Hie slrncture of 
Hie jiroboscis capable t)f sucking nectar out ol the llowers 
and moistening with honey the pollen in the nest; the in 
stinct leading her unerringly Irom the lield to Hie place 
where she is making her nest; and, liiially, one more in¬ 
stinct making lier iorget a linished nest and start liuilding 
another. 

The Osmia makes several burrows in various jdaces 
during her lifetime and for this reason cannot be consid¬ 
ered an insect with a settled way of life, lint then sJie does 
not lead a purely nomadic life characteristic of many crawl¬ 
ing and Hying species. 

Certain bourgeois scientists engaged in the study of 
evolution hold that it was the wings tliat contributed most 
to the development of species. In the words of an entomolo¬ 
gist: “Only the domination in the air made bees Hie luimato 
of the insect world.” Such a slateincnt, of course, has iiotli- 
ing scientific in it. Why should domination in the air 
he mentioned at all? 
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Legions of winged species have not lielJ and do not hold 
any donuiiant posiLion among insects, while it is well known 
that the wingless ants have an equal right with the bees to 
l)e considered “the primate <»l the Ilexapoda.” 

If it were necessary to name some particular factors as 
si)ecially conducive lo tlie many-sided development and 
complication of individuals in the ajiimal kingdom, the 
nest should be mentioned lirst. lis appearance called forth 
the development of the building abilities of the species, the 
rapid development of sjiacial orientation, and of the ability 
to store food for the olfspring. 

All this is graphically illustrated by the study of the 
evolution o\ the Apidae. 

The building activities of llie Osmia J^ipaveris, like 
those of the Megacliile, who decks I he cradle of her young 
with rose or briar petals, and hundreds of other si»ecies 
ol A[jidae not so laslidions about the malerial they use, 
are limited to constructing a simple solitary cell. 

There are hundreds of t>ther species which construct 
more complex iiesls of cells situated in a line, one after 
another. That is how the elegant blue-black Ceratiria, a 
tiny 1 h*o not more than lialf a ceidimetre long, l)iiilds her 
nest. SJje chooses a vertical stalk of a hraml)le and starts 
making a long narrow tunnel within it. She shapes the 
soil core willi her mandihles into small halls and, pressing 
them against her body willi lier legs, crawls out backwards 
and throws the halls away. Pulling one’s ear against the 
stalk the little hoc is busy in, one can distinctly hear the 
scratching sound she makes in the narrow passage. 

It is vvortJi iiienlioniiig that the Ceratina never makes 
her nest in the to[)s of long stalks, loo far from the ground. 
She will not cliousc sucli a stalk even if its cross-scclion 
is large enough. The reason seems lo he that long stalks 
are apt to break. Put then the little bee will not build 
too close to Iho ground either, in rainy weather dampness 
may penetrate and damage the nest. 

When the tuiiuel lias been dug to the required length 
the little bee stanijis the bottom hard, then lays an egg, 
puts some food over it and builds a partition wliich serves 
as the bottom for the next similarly constructed cell. A 
Geratina nest may contain a score or more cells, hut wliat- 
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ever tlioir number, a “sentry-box ” is invariably construct- 
ed on the uppermost partition, soniewliat thicker than all 
the rest. This “box” is bigger in size than the colls and in 
it the mother-(eratina stays at night with her head block¬ 
ing the entrance ol the tunnel, guarding her oHspring from 
enemies. She is old now and of a gn^onish colour. 

Some time later the Ceratina's brood ma\ iires and sVarls 
emerging from the cells, the lirst little bee coinijig out of 
the egg laid last, that is, from the u|)]»ermust cell. Her 
vacating the cell opens the way tor her slsler who is just 
a little older, then the third, still older, sist(»r leaves her 
cradle, and so on and on, until the eldest sisler, who has 
had to wait longest, sees the light of day. 

The old Ceratina still spends wakeful nights in her 
“sentry-box” and will live here the rest oi her life after 
the last of her daughters has leit the lu'st. Alter mating 
ilights the young bees will look for bramblo or raspberry 
stalks broken not far from the ground, dig lunnels witli 
their maiidil)les in the core of the plants, construct 
cells, collect food, build partitions, and watch over the 
brood. . . . 


The bec-world abounds in countless varieties of the 
simple burrow of the Osmia and the Megachile and the 
linear nest of tlie Ceratina. 

The Colletes, a species of solitary bees, glaze tbeir 
cells from within, covering them with a coat of lacquer- 
like substance. Many social bee species wh(»se males do 
not assist in nest construction either also glaze their cells. 
The Chaiicodomes, or inasoTi-bi^es, make their abode on 
rock and cover it with an in)n-strc)ng shell made of sand 
glued with their saliva. To smash this shell, a hammer or 
some other tool is needed. The Teiithredinidae or carpen¬ 
ter-bees, excavate tunnels in tinibcT to make their nests, 
and the Osmia trideiitata bores hers inside dry ra.spberry 
stalks. Some species choc se living stalks, others dead ones 
lelt over from last year and standing upriglit, still others 
need hollow rushes used in the country tor thatching roofs. 
The Xylocopa and Lithurgiis hollow out st)imd timber 
while the Aiithophora uses weathered timber. There are 
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sjHHiics llial Tuake Mjfir l)iH)od clianibers only in ^(alls on 
li*a\TS, in cuorns, and siudi-iiki?. 

Tluj Mo.ti:ac*liilLi i-enliiiiciilaris, or loaf-rullor, sows a 
liMlo lirnnl)lo liko sack. I sin^ lier inandiJdos as scissors, 
slio cuts pcM-foctly l ircular palrlu‘S out of Joavc>s and cov'ors 
with tliojii lJit‘ bolloin and lid of the nosl; the sides of tlic 
lubnlar slnuluiv ajv (oveiod with oval-shaped cmiIs of 
leavers. DilleienL variedic*s of tlie Mo^achilc* use lor this 
purpose the leavers of dillerent tjws. 

Felt made of plant-down serves as material for the 
home of the black striped red-spotted Anthidium or card¬ 
er-bee. Amdher species of the Anthidium build c'ells of 
ivsin from ((Ujilerous lrc‘c‘S and then cidlecl them in a ball 
c'overed with a rind ol resin and sajid. 

Ditlercml bee specie's build dillc'renlly-shaped cells 
roumi, aui^ular, willi an even or ribbed Imll.om, broad or 
elont'ated, liori/onlal or vertical, one'- or t wo sided, col¬ 
lected in oj)en or closed nesls of various tyfK'S and construc¬ 
tions. 

'File bujTowinjL!; bc'e spc'cies build in clay walls, in sloop 
ditfs, ollen construcliiii^ slopin.i( roofs over their jiosts. 
Others d() not need all this and thrive in lime seams between 
l)ricks ill n asoii-work. Some spc'cies choose bare well-beat¬ 
en .^Mouiid where they nse cracks in the soil, and others are 
unahle to start building anywhere but in soil turf. 

S<jiri(‘ sjK'cies attach tlieir nests and cells to branches, 
tj) rocks or luider the roofs, while others require natural 
or arlificially-made hollows and cavilic?s. The Osinia bi- 
cM)lor uses an empty snail’s shell in wbiib she builds colls 
with partitions rnacle of masticated leaves and then in an 
ama/ingly short time camouflages this wonderlnl nest with 
[)ine-nc*e(lles. dry l(*aves, hits of straw, .seemingly heaped 
haphazardly luit actually glued .so that the wind cannot 
dc'stroy tlie Inpec'-like shelter. 

There is one more typcj of bc',e building in shells of va¬ 
rious slugs: the Osinia lossoria. Having built the cells and 
sealed the last of them, she starts digging a biggish hole 
in the sand to the depth erf from six to seven centimetres. 
Unlike the burrow of the Osniia Papavoris, this burrow is 
ne t vertical but .sh)pes at an angle of about 30Then the 
Osinia rolls the shell with its scaled cells into the burrow. 
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She rolls it gently towards herself, like a l)arrel, then cov¬ 
ers the hole with sand, and levels everylliiJig around, so 
that no trace is left. 

A naturalist who studied Ihe cainoullages ol the Osjuia 
varieties S(»uie half a ceulurv ago was lairly asl.onished at 
discovering t hat shell- hull ding ()sinias die innuediately 
alter exhausting all their energy on hnilding their nests. 
So none of these insetds live to sc‘e whelh(‘r their oilspring 
is preserved or which of I 1 k‘ dillerent ways ol cainoullage is 
the best lor the preservation of tlie speci(‘s: still, each uses 
a delinite iiK'tliod. “Mow, then, do such instincts arise? 
Shall we ever he al>lo to S(dve this most puzzling riddle 
of Nature?' the naturalist e\<laimed in wonder. 

We should very much like to start solving these proh- 
leiiis right now, hnl we shall have an op|»ortnnily to retiini 
to t-heiii in the iu*ar tiilnre. For the present we shall conleiit 
ourselves with stating that no riddle cd Nature, however 
siinide, can I.e solved easily and I hat all, evcii the most 
mysterious, can he unravelliMl by persevering stndenls. Hav¬ 
ing said thus much, let us return to the survey of nest types 
huilt hy the honey-hee’s near and remote relations. 


Without stopi)ing to cojisider numerous other solilary 
l)e(‘ species with nests of dilferent types C(mslru( led in dif¬ 
ferent places, such as a single cell, a liih’ar row of cells, 
separate hraiiching cells or a c»)lleclion of cells, without 
sj>eal\ing about the llalictns which builds clay combs to 
accoiiiinodate a community very much like that of the so¬ 
cial boos with the only dilference that it is a temporary col¬ 
ony, wo shall treat here of the social wasps wln)se nests 
are covered with a cardboard like substance of their owji 
making. Wasps cover rows of one sich'd combs consisting 
of standard-size cells with their openings d4)wnwards and 
resting on coliimns with several layers of paper made of 
tree bark and hranclies cut with their mandibles, masticat¬ 
ed and processed with saliva. The cells contain lood stores, 
eggs, larvae, pupae and young wasps al^r:! to (onerge. 

Then there is the entirely new world of the hiimhle-bces 
wIjo.se nest contain.s, heaped together, the fij'st cells made 
of wax. The round cells of the combs are used loj^ brood- 
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reariii^r, and Iioiioy is stored in “honey jars” made of dark, 
brown wax. Hie bumble-liees’ lioine is a conilorlable w-ax 
dwelling'. When a nest ol the himible-bees is hnilt in a soil 
not loose enough, an old l)iiinbJe‘])ee ma\' be observed at 
sunrise standing a I the entrance and huxzing its wings lor 
a cojisiderable tiiiK^ The idea current in tornier days was 
that this was a bu.ijfler idaying reveille lor the comniiinity, 
hilt now’ W’e know belter: ihe insect is ventilatinj^ the nesl. 

One more remark; there are no two S})ocies among the 
hniidreds ol the bninblo-bee and social w^asj) s|)ecies, as wxdl 
as aujong the thousands of the liee species, that build their 
nests alike. At the same lime the nests within a bee species 
dilfer but slightly. 

^ Spocilic characi(‘ristics manifest in type and arrangi'- 
mont of nest and in the building process arc often as deli- 
nitely pronouiued as anatomic or physiological characteris¬ 
tics, and the seemingly inanimate nest viowx>d from this 
standpoint becomes jiart of an animate species, a reflexion 
of its n(‘eds and nature. 

Hianks to the knowledge of the laws governing the 
correlation of various parts of organisms, biologists can 
now reconstruct a skeleton from a bone of an extinct ani¬ 
mal and form a pretty accurate idea of its mode of life. As 
a fragment of a vertebra reflects the wdiole skeleton and the 
specilic cliaractcrisric, the details of nest construction re- 
llect the hereditary characteristics of the insect that built it. 

Hilt it is not the nature of a species alone that is in 
dicated by such tokens as poppy leaves on the cell wxills and 
a pidlet of Gornllower pollen in an Osmia burrow^, or the 
height on which is situated the luise of the lowest coll in a 
])raml)lo stalk and the “wxitch-l)ox *’ over ihe uppermost cell 
in a Ceratina nesl, or any of the spacial, typical and con¬ 
structive ieatures of the nest. The example of the honey-bee 
reveals one more biological as])ect of the importance a fixed 
typo of nest has for ijisects. 

The eggs of vaiious l)ee species, evejj considerably en¬ 
larged, look aljnost alike. Onlwardly, the eggs of the Os¬ 
mia Papaveris, the Ceratiiia, the Megachile, the w'asp, and 
ihe honey bee are .scarcely distinguishable, but the insects 
developing from these eggs are widely dilfereiit. This is 
explained not only by the dilferonccs in the structure of 
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tlio egg mailer and the embryo bodies, but also by llie fact 
that these eggs can l>e transformed into insects only within 
deliniti? brood-nests, strictly specific for (’ach variety, where 
they are laid and whore the conditions are siicJi as (o direct 
the dev(dopiiient of the embryos along IJk‘ natural coarse 
peculiar lo each j)articular species. 

It is W(dl Iviiowii tliat the endosperin of a seed, Ibe cot¬ 
yledons ol a grain, the wliite of a bird’s egg, the milk of a 
majnmal are mentors, the directing media of the shoot, the 
lledgling and the young animal, all of which assimilate 
directing iiilluences in a concentrated lurm from the lood 
they consiiims. Tims wc see that nests, too, strcngtlien 
the conservatism of the specilic heredily and direct the 
development of an individual along a narrow path. 

We know that each of the three castes comj)osing a hon¬ 
ey-bee colony can, under natural conditions, be engen¬ 
dered, develop, become a perlect insect and complete its 
life cycle only within a colony. In spite of the apparent in¬ 
dependence of each individual, neither the workers, nor 
the queen bees, nor the drones can live separately by them¬ 
selves lor a period of any length, tliey are unable to exist 
one without the others. And now we should stn^ss that colo¬ 
nies consisling of a sulficient number of workers and drones 
and yjossessiiig a well-developed and perfectly sound queen 
can live, multiply and develop only in a nest, on the combs. 

The combs are built of inanimate wax but no bee-colo¬ 
ny can live a[)art from them. 

It is in the wax colls of the combs that bee brood de¬ 
velops. It is only on the combs, within a nest, Ihat bees 
arc able to maintain the lemptjraliire necessary for the de¬ 
velopment of the brood. Neither a worker, nor a queen, 
nor a drone can he horn outside the cells. 11 there arc no 
cells, a queen will not deposit a single egg. Bees that liave 
no combs do not collect cither nectar or pollen. And it 
is only ii\ wax cells that nectar ripens into honey and pollen 
becomes beehread. 

Isolated from their combs, bees will either build new 
ones or perish. 

A hee-colony put in any suitable place such as a hollow 
tree, an empty box, a clay tube, or a skep, will immediately 
start lilling the empty space with combs. If the apiarist 
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keeps a swann loo loiiu; in a lied l)a^ and is lale in hiving 
it, llie hees will slnrl hnilding their lirsl eoml) right there; 
the coinh will roiisist ol regidar worker cells and sonielinies 
the (jiieen will try li) lay lliere wliile the Wi)rkers gnaw at I lie 
hag to jiruvide an enirance. 

A iMicliois a niioe liandlui nl hees builds a little 
cuinb ol slandard-si/e cells. 

A living organism's need 
lor delinite cojiditions as a man- 
ileslation ol its hi'ivdity, the 
heriditary pr(>perties ol a living 
organism as its ability to read 
in a delinite way U) slinndi, are 
evident in every detail oi the 
alt it nde ol I lii^ wi rkers, I he q ueen, 
and the drones to the nest, the 
combs and the ;ells 

Academician T. I). Lysenko 
says: “A living body bnihls itself 
Irom the conditions of its eiivi- 
roninent, Irom its food in the 
broatl sense of llu* word . . . the 
conditions of life, the external 
enviionmental conditions, oji 
being assimilated, incorporated 
as component parts of the living 
body, become i nternal condi- 
ti<ins . . . b(*coine conditions es¬ 
sential lor the grow lb and dev(}l- 
opinent of this altered body. ” 
At the same time the uniform si/e ol the ceils shows 
the narrowness of the deinaiids the heredity of biM*s makes on 
the conditions within the nest. 1'hns, it is not any kind 
cells the bees need t<» store proteiji luod, or the queen 
to lay her eggs in, but delinilely situated cells of a more 
or less strictly uniform diameter and shape. 



Pollen loads arc, as a rule, 
deposited in itdls in wliich 
several general ions of \ouiig 
luH'S liave been reared, for 
I lie remains <d’ cocoons make 
(lie hot loins of sncti cells 
rounded wliicli enables pol¬ 
len to lie ramined well in 
a coinjiacl mass. The rani- 
ining is done wilh lIu' bead. 
Die more coinjiacl I In* mass of 
beebriMd, Die lieller il keeps 


1'akcii Old ot lu*r colony and isolated from it, a bee 
is a lar less jierlc'ct and niucli mure iiderior creature than 
the same bee in the colony. 
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Simple experiineiils show Uial the nervous make-up of 
ail isolated bee is ivlalively i>riniitive. A decapitated drone 
preserves lor an apprecial»le time the ability of reacting 
by rellex to certain stimuli; a beheaded bee can slin^. If 
the abdomen <»1 a bee siickiiii*; neclar Irom a i lower or syr¬ 
up from a feeder is cut oil, she will c<nilimie sucking, iriov- 
iiig about and lifting luo* wings. 

In the colony, among creatures like hersell, that same 
l)ee jiossesses complex and highly perlectecl instincts, such 
as the building instinct we have aln^ady studied, or the 
orientation instinct wliich we shall study later on. 

W hat is tlie source and tlie cause of tlie higlu'i* orguui 
zation of a bee in the hive, in the nest? 

It is the colony itself wllndi acts as a I actor mould¬ 
ing the nature ol the iiidivi<tuals it is made Uj) of. 

It is the organization of the ctdony as a lliological en¬ 
tity, itself ascending to a liigher stale and becoming more 
complex in the process of evolution, which jKvrlecls and en¬ 
riches each individual with new adaptive traits. 

^Ve see Ironi the above that, like all living organisms, 
plants and animals, hees cliange th(‘ environmental medium 
ol their life as a r(‘Sult of their vital activities. Il(‘re we 
mean (he environmental medium of each individual bee, 
the medium in the primary and narn)w sense ol tin* word 
the nest. In their turn, the new conditions created in the 
nest, necessarilyexerci.se a reciprocal inlhience on the authors 
of those changes. 

(ionseqiientiy, the nest of wax combs in which a bee 
matures and in the narrow spaces between which she spends 
all her life, is for a bee the primary condilit)n ol the onvi- 
ronmontal inedinin, her hereditary necessity, the natural 
condition «)f her existence. Themselves ])roducts id natural 
.selection, the conditions in the nest mould the hee and train 
in new hee generations the need for di*finite conditions. 

This need is satis!ied and this living condition is re¬ 
created with such accuracy and elegance that Darwin had 
every reason to speak of the “inimitable arcliilectural pow¬ 
ers” of the common bee, of the comb being absolutely 
perfect in economizing labour and wax, of the lact that 
the bee “had practically anticipated tl)i? discoveries of pro¬ 
found mathematicians,” and finally, ol the cell-making ia- 
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stiiicl of the liivu-boe being “the most wonderful of all 
known inslincls. ” 

We know Darwin's explanation of the perfection with 
which c(nnlis are built, which is that since bees expend 
several times the amount of energy on w^ax secretion as 
on producing lioiiey, the utmost economy in w'ax is a neces¬ 
sity ior the species. That is wiiy tlie progeny oi the colonies 
which are the better architects, by inheriting this talent, 
acquire aii advantage over others and are Ix't ter preserved 
and reproduced. It is but natural, llien, that honey-bees, 
like the Osmia Papaveris, the Ceraliiia, the Antbophora, 
and other hee species, may not live to see whether their prog¬ 
eny survive and may not kmnv the importance of the econ¬ 
omy in wax they exercise in building the correct comhs, 
ami yet tlie l»est architectural talents of bec'S are preserved 
ami in their turn re-create the stereotyped conditions by 
which they were bred. 

llees, of course, have no more idea that they luiild thinr 
cells at a delinite distance Irom one anollau* than they have 
of the magnitude of the rhomb angles in the xMaraldi Pyr¬ 
amid. But in the course t)f millenniums natural selection has 
picked out, favoured, developed, and accumulated those 
modifications in beC'colonies, which have resulted in the 
coiistniction (»f cells of tins greatest possible slrenglli and of 
the proper size and shape with the greatest (‘conoiny of wax. 

Those bec-c(donies which made the best cells with least 
waste of honey in the scjcretion of wax nourished and trans¬ 
mitted their newly-acquired instiucts to liew^ swarms, which 
in their turn, owing to their economical instinct and the 
peculiarities of their building habits, grew" and developed 
more successfully than others. 

In disputing the helpless attempts of some scientists 
to explain the building art of bees as the result of the strug¬ 
gle for existence betwxHiii themselves, K. Timiryazev wrote: 

“The building instinct is not a weapon directed against 
other bees, but only a w^eapon in the struggle against the 
conditions of existence. Poor builders, having spent their 
energies on the secretion of extra precious w"ax, will store 
less honey wiiich may not last them through the winter 
so that they w ill perish. This will not happen to good build¬ 
ers, who, on the contrary, will spread ever wider, conquer- 
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ing such localities wlicre the winter requires greater stores 
of honey. 

This thesis of winter and wintering deserves a more 
detailed study. 


THE WINTER CLUSTER 

The Teinperal lire wilhin the CJnsler; I lie IUjsuII of I’oofl 
of Mass and of Movemonl. The FJal Cl ns! or in I ho Oh- 
serviilory Jlivc. Bees in AiiiImm*, and FoisiJ Bees. The 
Origin of I he Foree Drawing Togolln'r Biological Spe¬ 
cies. Coiichisiori from the Sliidy of llio Toiiiperallire in a 
Bee iS(‘sl. 


(.’ilusleriiig together is a natural cliaractoristic of the 
honey-bee. Under dilferent coiiditions and at dilferent stages 
in the life of the colony, this mut ual attraction of bees 
is determined by dilferent causes. 

In hot countries or during the hot season a swarm may 
make its abode under some kind of slieller in llio open air. 
The outer layer of such a swarm is made up of motionless, 
apparently inactive bees, clinging to one another. When 
the outside temperature is about 35 (1. this living sliell 
becomes less compact, and at lower temj)eratiires it covers 
tiie entire nest, combs and all in a compact mass some three 
to four centimetres thick. An opening is left in this living 
sliell through which bees come and go. 

In winter the mutual attraction of the bees is deli- 
nitely regulated by temperature. 

Almost all insects beat a retreat at the approach of 
winter, and the most they can do is to put up a passive 
resistance. They pass the cold spell in a state of anabiosis, 
not actually dead but only apparently lifeless. A spark 
of life smoulders in their bodies, kept kindled by fat accu¬ 
mulated during the summer. The warmth of the sun alone 
recalls the insect to full life, provided the store of fat is 
suilicient to last it Uiroiigli the winter. 

The honey-bee whose fat substance is but poorly de¬ 
veloped cannot hibernate. She warms herself in winter by 
food from without. Here we see an instance of a living 
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organism IVoding in order not. to die and not reducing its 
vital iunctions in order to ieed. 

It ii as heen long Jaiown tliat animals with smaller bod¬ 
ies lose more lioat llian liiggei* ojies, the snrlace ol their body 
being greater in ])rnporti(Mi to its size. Indeed, a sj)arrow or 
a mouse killed on alrosty day becomes instantly c(dd while 
an eagle or a b(*ar remains warm liu* a considerable lime. 

Text-books illustrate this geometrical and |diysical 
j)henoinenon by the lollowing comjmtation: the volumes of 
three cubes with edges of one, two and three centimetres 
are one, eight ajid twenty-seven cubic centimetres respec¬ 
tively, while their respective surlaces are six, twenty-loiir 
and lilly-loiir square centimetres. Surlaces of bodies grow 
in ju'oportion to tbe scpiare and the volumes in }>rof)ortion 
to th(‘ cube of the edge. 'I'his is why big lornis have rela¬ 
tively smaller surlaces than small oik'S, and at low temper¬ 
atures small animals lose more heal than big ones. 

Depending on lood alone, bees could not survive our 
winters and would be frozen (^ven in a hive with combs lull 
of honey. However much food an individual bee might car¬ 
bonize within her small body, the heat generated would 
not he enough to make up tor the loss of heat. 

Hut the same laws ol physics which dt)om lo death an 
individual hee stand in g()od stead to the bee-colony. When 
in cold weather the bees crowd together in a splierical clus¬ 
ter, the great(U‘ the number of bees the smallor the ratio 
of the surface of tJie sphere will be to its mass. 

Hie smaller the surlace of a body, the less its absolute 
loss of heal: consequently, the more compact the living 
shell ol the winter cluster, the less its snrlace, the better 
the comjiaratively less compact centre of I he cl uster will 
be insulated from the outward cold, the less heat it will 
radiate. At the same time, the more food the bees in the 
centre consume, the more heat they will generate. 

A special experiment was carried out in order to es¬ 
tablish how reliable and elfective the heat insulation provid¬ 
ed by the outward layer ol bees in the cluster is. Several 
hives were lelt to winter in the open with metal netting 
substituted for all but the front walls. Into such a net hive 
protected from the w'ind hut not from the cold, a colony was 
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put in niid-Novoiiiber. In tlio localily whore the experiment 
was condmlotl the leinperature was as low as —in 
.laniiary and —20 C. in February. 1'lie experiiuenlal colony 
which wintered iiradically in the open, wilhonl any t>ther 
protection Ilian its own living shell, livinl throiidi tiie win- 




'J'lio IrrnpiMMl NIC lias droppod. Tlio tompiMal lire Jl‘1s risen. 
'J'lio cliislei draws closer loirel her T1 ji‘ chisicr expands 




ter. Although during the six inonlhs hetweeii December and 
June it lost inucli of its .strength, by the autumn it pulled 
through and stored enough honey lor the next winter. 

When the hrood-iiest is well protected Ironi the cold, 
wintering in the open does the colony no liarin. 

The ability of the honey-l»ee to winter in the cluster 
alone has inlluenced her anatomy: the bee has special glands 
the secretion of which discharged into the rectum retards 
the decomposition of the waste food matter accumulated 
there during the wintei'. This is one of the numerous means 
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bees are provided with for maiiitainiiig that cleanliness 
in the hive for which they are justly famed. 

It is the usual practice for bee-keepers in temperate 
zones to put away beehives in special winter premises where 
a moderately low temperature is maintained at a constant 
level. Hut olten l)ees are lelt to winter in the open, and if 
you make your way under the rime-covered leailess trees 
to the apiary where the hives are surrounded and capped 
with thick snow, you will hardly believe that under this 
dead blanket there beats the living pulse of the bee cluster. 

By studying, step l>y step, the winter life of the bee-colony, 
scientists have established that the living sphere of bees 
inlerlaycd wil li comb slowly changes its position, at the 
same lime preserving its shape; it moves along the bee- 
spaces, unsealing comb aflcr comb and consuming the food 
in the cells. 

The most active bees gather in the coni re of the cluster 
where the queen is. They start vigorous movements as 
soon as the temperature reaches 14'' C.; lliey eat great quan¬ 
tities of Jioiiey which waims them and generates warmth 
for the others, including the bees on the outer edge, which, 
pressed one against another, make tlie living cov(U' of the 
cluster. Since the bee’s chitiiious skeleton and the hairs 
covering her body are bad coaductoTS of heat, this living 
shell affords a reliable protection for the clusler against 
loss of heat. 

In an observatory hive with only one frame the clus¬ 
ter is, naturally, flat. And hero one may see an almost per¬ 
fect disc consisting of thousands of drowsing bees, immova¬ 
ble on the coml)s, liki^ I he inliabitaiits of a fairy-tale slumb(u - 
land. A gentle tap at I he hive-wall vvill awaken the sleepers 
for a iiioinont, they will flulter their wungs in agitation, 
a slight rustling will bo Jieard in the hive, and in an instant 
all will bo still again. 

As the outside temperature falls, the bees consume more 
food and, consequently, generate more heat in the centre, 
w^hile those in the outer layer try more energetically to 
escape the cold and make their way into the centre. 

The thousands of ever-moving Individuals can by their 
joint effort raise the temperature within the duster to 
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35° C. The cciiliv, wliere (he queen is, cun bo Joealed in an 
observatory hive l»y Lonch, for the [^lass is I ho wainiost 
over it. 

Having warmed ilsolf, the culony ceases moving until 
the temperaluro in the tinslor falls lo (lie erilicaJ point 
of 14° C., ^vllen the bees again si ai l. warming i li(*mselv(:.s by 
feeding and moving. 

lJut sloros ol‘ liiglily <*aloric honey or lias mass ol’ (he 
winter cluster tahen separalely would not bo enough to 
allow the colony lo oullive (he wilder. 'Hie bees arc able 
lo vanquish cold only by inisins oi' adive defence— fond, 
mass, and movement- 

The muscular exertion of a mass nl I lie cohl-bloodtd 
in order lo raise (he lemperaturo may bo considered a jriust 
wonderful “inveiilioir' of naliiral seleclion. 

Ill their altenipls lo ascerlain Ibo origin of suih an 
adaprivo nieasine as Iho honey-bee wilder clusler, scienlisls 
have long been Irying to reconstruct the most iiuporlant 
stages in the hislr)rv of !li<> specie's. 

"I'ho Mymeno])lera genus, to whicli I lie honov-bee be¬ 
longs appeared on (he earih ab«uit loO million years ago. It 
may hi^ noled in [)assing 1 hat the honey-bee is nol the most 
ani/ient of exianl insecls—llie dragon-fly is niiLcli oldei' 
than the bee. 

l>y reading Ibo slone annals of Ihe world’s liislory from 
traces left by past eras deej) in Ihe earlli, paleotdologisls 
have been able lo learn much I hat hajqx ned (ui our planet 
long before Ibo a[)|)earance of man. Their findings have 
thrown some light on Iho life of iJic insecls coeval wilh the 
first flowering plaids. 

Mow' olemenlary Ihoso liisecls were cornpaiod wilh our 
lioney-hee! A soli I ary creature williout any pernianeid nest 
that collected no food and laid eggs on the ILrsl leaf that 
it came across- that is how' scientists descriho the remot¬ 
est ancestor of the hoiicy-hee. 

The larvae of this insect, just like many caterpillars 
of today, ale liolli the leaves and the Mowers of jdanls, 
which were i)oUinale«l by the wind. The Mowers, too, were 
quite unlike the ones wo are familiar with; they had neither 
nectar in the calyx nor a gay-coloured corolla. 
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Clouds of [iollon wvre lloaliiig in the air and ll)o siiclvv 
stigmas of pistils rolainod the ]m)11lmi, while tlio caterpil¬ 
lar larvae devoured the nourisliiiig ]>olleii on the pistils. 
Myriads ol enemies preyed on these insects, their eggs and 
larvae. 

Natural selection, which embraces the heredity, variabil¬ 
ity and viability of (Jiganisms, is an ancient law oi nature. 
It. began manilesting ilsell on the earth siiniiltaneou.sly 
with the appearance ol conditions lavourable lor tile, in 
other words, it was born at the .same time as lile itself, ajul 
since then it has beeji active, changing, developing aiid per- 
lecting all living creatures. 

Changes in their environment tianslorned and di*vel 
oped the in.sects then e-xtaiit, Irom wlnisc midst came the IIy 
inenoptera the lorlu'nrs ol the modern honey-bee. 

\\ i‘ have been able lo understand and (‘\])laiii certain 
details in tie anatomy and organization o) prehistoric biv 
s])ecii‘S only with the assi.^tance th(' (‘ntoniologists who 
have descriluMl the anatomy and hehaviour ot some modern 
ht*e specu^s. t'onibiued ellorls on the part o] paleozoologists 
and (Mitomologists have resulted in ])u*cing logetlu*r 
into a system the disjointed scraps isl the history of the 
hojiey' bee. 

VVIkmi llv)W'orijig plants develo[n*(l anthers, tlie longues 
of the inseds f(»raging on the 1 lowers became longer, tlujir 
bodies developed adaptive devices it)r carrying |)ollen, no 
longer Ibe only food ol the lour wingetl, now that there 
was nectar. 

Those wiu’e the limes (.‘I a tempestuous growth ol plant 
lile, since it was a hot and humid summer all over the globe. 
Kvor-green oalcs, bay-tn*es, cinnamoji trees, magnolias and 
palms grew side by side with c(.niileroiis trees on the lialtic 
coast, lor inslance. 

Among the traces ol such lorests |)resorvod in soil sandy 
rocks <jf the Tertiary ]ieriud there have been discovered 
numerous amber seams - layers of time proces-sod resin 
of e.\tinct coniferous species. In Ibis amber, specimens of 
the nature of bygone ages have been ])rescrYed intact to 
our day. 

Hees inhabiting the lorests Jt)jig before the Glacial 
epoch which so matorially changed tlio face (d the earth, 
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.sfciri alivo in tiio licpjicl oi llio niinorali/od ri?sin. Rul 
tlioso iifH iin* iruulc amhcM* pjv para I inns seldom contained 
iiion? than two or Ihree specimens. Ihen excavations in 
an old p(>al hoo* eiiricli(‘d liislory with soineiliinj’' like lour 
score linu' ini|H'et;;jiated lossil hees, tui wliose bodies even 
the hairs were proservtni. 

ll has imt been ('stal>iislKMl evmi aj)pro,\ijnalely how 
many million years ago llu‘ l>ees, wliit b evidmiMy came here 
ior water, were swallowed np by lla? mud and in what way 
their chiiinons skeletons became iinj)regnated with lime 
in I he bog. Neither has I lie answer beem lound to t he ques¬ 
tion wJiy llu're is a Iragimuit oi t)nly one drone a]id no (jvieeii, 
wJiile all I he eighty l)ees are deiinitoly divided into two 
groups big and small bet‘s. It has been (‘Stul)lished that, 
thungh ontwaiiJly very mncli resembling Ihe ([ne(Ui, the 
big iiet'S have wax plates on the lower side ol th(‘ ahtlonuMi, 
straight stiisg and pollen baskets on the hind li^gs, all ot 
whicli are characteristics ol workers. Probably, those were 
no longer solitary luu s but members ol a colony. 

( considering tliat I la* prope rties ol I hi'se bees show cer¬ 
tain ['(‘Semblances ol the individnals to our bees, aud at 
the saiiK' time suggest a material diltereiue iu the orgaiii/a- 
tioii et llieir colony as (:om])ar(‘d with modern b(‘es, wo may 
suppose that the iiighest stage iu tia? spocilic evolution of 
bets is ehi(‘lly I la* perlectieui ol the colony as a l)i<dogic*al 
Hint. 

The lindiug in tlie |>oat we have* just dise ussed tlirows 
light oil mau\ uii important prohlem in the evolution of 
he(‘S and li.'iiigs ns to the ceuicJiision that the liistory ot 
the hee-cob)uy extends over millions ol years. During this 
time the deepest cJiajiges laith in j)laiit ajid hee Pile were 
wrought by the (Ilacial period, during wliich some leatures 
ol cofony lile whi(*h we have nut \et touched nja)n devel¬ 
oped and strengthened. 

And now let ns consider these leatures at some length. 
Some biologists take a one-sided view ol I lie ability of plants 
and animals to inulti])ly indelinitely, se(*irig in it only tin* 
striving on the ])art oi sfiecies to struggle lor space under 
the sun, to sj)read all over the globe, which tJiey allege, 
is characteristic of all living nature. 
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I;]vorv(ni(‘ is wvli lainiliar willi llio calriilations often 
([ Holed ill biological literal ure (‘oiKei'iiiii^’ I lie lime needed 
lor the progeny ol a haelenniii, or ol a dandelion seed, or 
of a eonple **) idephanls, to spread all over the eaiili. Hut 
the hiologisls who were so keen on such calculations olten 
failed to see other lorces, those which draw species together. 

Wliv do hungry wolves run in lierce jiacks in cold win¬ 
ters? A sensible answ(u* given by the hunters is that the 
wolves attack in a pack a pri'y that would be l.oo strong for 
a single woll. 

Hut why, then, do hares run in tierds in Ciild winters? 
1 hey do not atlai'k anybody and can in no way hel[> one 
another. 

Why do thirds living individually gather in Hocks ])re- 
paring to lly to the south at the approach ot winter? 

Ornithologists answer Uial birds migrate* in organized 
Hocks becausi* old leaders play an important role in draw¬ 
ing e.ronnd tliein young inexperienced birds. 

lint then why do locusts emerging Irom holes in barren 
waste lands makelheir raids in enormous liosls headed by no 
old leaders? W hy do sea herring gather in immense shoals? 
I ho ichthyologists say ttiat this is very natural lish al¬ 
ways spawn in masses. 

Hnl then why do try and tad[M>les swim in schools and 
kec]) l(»gelher while they are loo young lor mating? 

Why do Alay Hies congregate in conntless tiiousaiids 
around night bordires where they are singed and burned 
in great inunbers? 

Why does the tortoise-beetle hibernate in thousands 
under rotten leaves in forest glades, when*, to protect the 
cru])S Irom the voracious ins(‘ct, collective farm brigade- 
leaders and insect-lighting .specialists drive Hocks ul-iowl 
which tleslroy the pest? 

The zoologists answer that the |»laces the tortoise- 
beetle chu(»ses tor hil»ernatijig are probably particularly \vell 
suited lor this purpose, as is the warimu’ and more tranquil 
waternearthe hank -lorlry,or biiglit light—lor the Aiay Hies. 

All these explanations are true, but they do not ex¬ 
haust all the aspects of the phenomonmi. 

Take a solitary boo of the genus llalictn.s. In lino weath¬ 
er the males Hy tirelessly about., each by himself, while 
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in bad weather, and also in tl)e (evening when dusk galhi*rs 
they always congregate in groups on a bare branch or stalk. 
It lias lieeii repeatedly stall'd that they lind liere no pro¬ 
tection Iroiii the cold, no loud, lu) lemales that might 
prove to be the attraction. Still tliey gather together 
tor some reason or other, but the conditions tostering 
this urge of organisms have not yet been studied and 
clarified. 

Miglit not the struggle between living creatures belong¬ 
ing to various sjx'cies, might not this alone linally 
have hrought about lli(> development of a centripetal torce 
drawing togetlier the organisms ol one and the same 
species? 

.As iar as bees are conccnied, wc know soineVliing of 
the way boo-colonies grow and of tlie factors determining 
their size, thanks to Uio researches of (i. F. 'Faranov. 

(lalvanometi'is connected with temperature-controlling 
ap[>araliis placed in various parts of a hive have helped 
scientists to study the heat-generating properties of iJie 
bee-colony and lo glean some facts explaining what has made 
I he honey-bee a social insi'ct. 

Tile lemales of wild solitary bees lay about a scorii of 
eggs during tiioir lifetime. 'Mie study of the. tliinnial regime 
of a small colony consisting of merely tweiily bees lilts 
tlui curlaiii on the liistorical- in* rather jnx'hi.^torical -i)asl 
of the honey-hei!. Hesearch has shown that, like solitary 
insects, this protnty})o of tln^ primary colony becomes 
wanner or colder in accordance with the temperature of 
the air. 

File tiny colony was to all intents and purposes at the 
mercy of the outside temperatiire, and yet., between it and 
solitary insects a diflorence is observable: at 20 (k a band- 
lul of twenty bees generates only 1’^ of its own heat, while 
at -14 (k itgenerati'S 2". The lowering of the outside tem¬ 
perature makes the bees generate more heat. 

The dilfereiico is almost insignilicaiit, ])ut one must 
not tail to see in it an embryo of a capacity to protect one¬ 
self against cold. 

l..ike everything in nature, this capacity changed and 
developed from the simple to the more comjilex, from the 
lower to the higher. 
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At inodiimi IcmiKTnl iircs a colony ol fivo liiindrod heos 
l idiavod like any solitary insect, passively i^ainins^ or los 
in^ heat in accordance with the ilnct nation ol external teni- 
peratnro. At such temperatures the air within the nest was 
tnily one de.£»;ree warmer than the outside air. I>ut. when it 
hecame too hot outside, tin* colony he^aii to resist exces¬ 
sive heat and the nest, which at medium IcMiiperatiires w«ms 



'riieniionii'lers h.ivt* Ix.va iiii-laUrd in this hive 
lor uh.aMNiiii( lem|KT.i!iiics in variiHis juirls o\‘ il 

always warmer than the air outside, was unexpectedly 
cooler than the atmosphere around it. AlthouL»h the diiler- 
euce was l)ut. slight, still it provinl that the hei^-coloiiy was 
capalde of reduciiiir tlie temperature in the nest. 

Moreover, at temperaiures less than 18 (1. tlie little 
colony of livi^ hundred bees escaped tlie iniluence ut tjie 
weatlier altoj^ether: while I he outside temperature was zero, 
tlie cluster was warmed up to 23 (1. 

This means that at extri^mely low and extremely liitjh 
teirijieratures the condition oi a colony of insects dillers 
essentially irom that ol solitary insects. 

This diliereiice isst ill more profound and more pronounced 
in a colony of live tlnuisaiid liees. At extremely low tempera- 
t ures t lie temperature in the nest rear lies 2Gr.. and at extremel v 
hoi limes is reduced by four degrees. In a colony, bees, cold- 
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Moodeil liko all insocts when taken iiidividnally, Imve 
acquired ilie ability to juainlaiii the nest leinperaturo 
cons!ant in all weather, thus bccojiiing warm-blooded, as 
it wore. 

Tiio colony be,q:an prodiicimj for iLself a very important 
condition of life warnilh. 

What special advanlaj?es has I he bi" colony of modern 
b(*es in this resjuMd? — was the next question of the rc- 
si‘archers. 

It lias been established with the help of an (udinary 
precision balance lliat while warinini^ or cooliiii^ llie nest, 
a bee from a small colony expends, on the avera.i^^o, more 
(‘iiergy, and conseqnmitly, more lioney than a l>ee Irom a 
large colony. Calculations have shown a bee from the strong¬ 
est colony experimented on (3o,0()() boos) to i)e six to seven 
limes more “economicar’ than a bee from a weak one (3,000 
bees). It was known before that in weak colonies the bees pro¬ 
duce less honey, and now it has lu'come clear how more 
wasteful such colonies are. The smaller stores f»r honey gath¬ 
ered by weak colonii'S are th(» result of both smaller takes 
and greal(‘r waste. A strong colony is doiildy prolilable; 
lh(j bee in it is at the same time more ellicient and more 
ecrmomicid. 

Jn an experiment, one colony of sixty tlion.sand bees 
weighing about six kilogrammes stored one and a half 
times as much honey as four colonies weighing one and a 
half kilogrammes each and totalling the same iiuinber of 
liees. 

Strong colonies show It) the best advantage in locali¬ 
ties with a poor hoiu^y flow. 

It should ho borne in mind that, after wiiitoring in 
cluster and preserving the fertile queen and a sufficient 
number of workers, the colony enters the spring season in 
full vigour, ready f(U’ hive work and field lliglits. 


Winter is not yet over, but immediately after the sol¬ 
stice l»ees, even if they have wintored in a collar where 
no sun-rays penetrate ajid wher(3 the temperature is main¬ 
tained at a constant level, will start eating more beobread 
and feeding the queen with royal jelly. The queen thou 
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laying eggs in llie eniply cells. Larvae are Jialched 
l i oin the eggs and I he wtn kers rear I he lirsl generation of 
spring bees which are lo rejdace the winl(n*-worn autumn 
bees. 

The higher the snn rises over the horizon the more in- 
lensively the queen lays. Hy the time line spring weather 
sots in, young bi^es (Miierge in masses iroin the eclls reju¬ 
venating tlio hive population and swelling the colony, 
whose Compound strength has enabled it to pass through the 
ordeal of wiid.ering, a task that would have been too much 
for an individual bee. 



A LIVING BRUSH 




FLOWERS AND INSECTS 

iti<f ;nid Donifsl ical ion. What Calalopiios of 
W orld Flora SJiowcd I s 'I’Jjo Somv.t? of Ww Via hi lil y and 
(loiisorvalism of I Ik* Frogoiiy i*f (ja»ss-Folliiialod Farciils. 
CJiaiij^os ill Iho Ilislory *»f Hie N'r^clahle Kijif'doin. Wind 
and In^^ocls. Flowers a Magic 'J*ah!i‘-('.lot h. 

From linios jiumoDturial ami iiidil rortMilly llie hunt 
alter wild hoiiey-lK'cs was the r’ldy source ol honey. 

\\ K. Arsonyov, t he ramoiis cxidnrer, made the iollow- 
ing entry in his Ussuri Territory Diary in 1900: 

“As we were having tea v^oniebndy look oiil a eij]) in 
which Some lioney was l(‘lt and immediately several hees 
appeannl over the t>ivouac one alter another. Some were 
arriving while (ddiers were hiuTying Jiorno w’.lli their loads 
to come hack lor more, ('o.^^sack Murzin voliiJit.eered to 
liiid their nest, lie noted the direction in which the bees 
Hew and, holding the enp ol Jioney in his hand, he laceil 
in that direction. In a moment a bee came. As she Hew 
homo Murzin I'ollowed her with his eyes as lar as he could 
see, then he advanced along the bee’s route and waited 
for the next bee to come; in this way he apjiroached the 
nest slowly but surely, tlie bees themselves showing him 
the way. One mu.st ceitainly have much patience for such 
a Jiujit. ” 

This was written in 1906, but today, too, peofde take 
honey Irom wild bees. 

Seeing the traces of a Siberian ])olecat leading to a 
hollow tree, the hunter sets a trap on its track. If the i)ole- 
cat caught lias paid a visit to a bees’ nest this will be seen 
by its faulty fur, short sparse whiskers and swollen iace. 
If, in addition, dead bees are scattered around the tree. 
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this is a sure sign that lliero is lioney in llio ln)lln\v. Tlio 
hunter marks the live willi liis mark lor all to see that the 
l)eos and Inuiey are Jiis prijperly. 

In winter, tn^^s harlionring Ikm* lU'sts ran he (*asily 
recognized hy seralcli(‘S - the traces (»1 Inuir's claws on tlie 
trunk. 

In suminer, lH‘e-cnh)nies can li(‘ discovered not only 
hy moans of Inuiey halts as descrihod in \’. K. Arsenyev’s 
diary, hut liy Inllowiiig them Jroin their waltu'ing ])laccs. 
While a lu‘e is taking water or foraging, a skillul limiter 
lies a long woollen tliread arouinl her leg. 'J'Ju? Hight of 
a ht*e niarkeil in lliis way can he easily iollowed even on 
an (jvercast day, v)n sunny days Hying hees (an well he 
delectiul liy the gleam oi their wings in simlil spaces be¬ 
tween trees. In addil ion t o I he iliredion »»t Hight the time 
within which the hee cojues hack is im poll ant, lor this 
enables the ohsi rver to calcnlate the distance Irom tlie ntsl. 

(la.^es are known when in hollows inhal>iled hy hees 
lor a very long lime (the age* ol Ihi combs is determined 
by their c-o|our, the old oiU'S being <]nil(‘ daik) as imich as 
300 kilogrammes cd lioney has been iouiid. Ihil. such cases 
are extremely rare, and nsnalU I he take amoiuits to ten 
or twenty kilogrammes of Jiard golicoi Jiont^y. 

'That is wily colonies o| wild !Ha‘S discoveiecl in Imvsts 
are by various meajis driven Irum the tree Indlows into 
hives and taken to tin* hee-gard(jii where one can he sure 
ol obtaining Jiojiey with less trouble. 

By hollowing living tnes in fo7(>sls to Jiouse swarms 
in man pasi^ed Irom limiting to domesticating this insect. 
W hen, howi‘ver, the lirsl apiarists put swarms into skcjps 
and liroiiglit them cIo.'^cm* to tlu'ir homes in ord(‘r !(> get more 
honey and wax, they liad no inkling that they were spreading 
over the areas under crops an insect wiVhonl which the 
llovvers of many ciiltivaied plants remain mipoHinated 
and do not set seed. But we have can've to thijik that it was 
jirecisely this circiimstaiice that in tlu? iinal analysis 
proved ol the greatest imi)*»rlaiice lor the dcvelojuneiit of 
l»eekeoi>iiig. 

W’lieri. in our times, economists tried to translate the 
profit derived from bee-keeping into terms ('f money, they 
disc(JV(>rod tiiat wdiile producijig a ruble’s worth o)' honey 
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anil wax, l»i‘os ln*iiiy about a ten to liftecMi rnl»l('s worth 
of crops ill the tields, gardens and orchards. So wo can 
justly consider the hee as producing not (nily h«)nev Ini-t 
also liarvesls oj various croi'S. 

Uuckwhi'at, siinllow(‘r, canielina, melon, water-njelon, 


piunplxin, cnciimher, apple tree*, 
inuncrous oilier cull ivaied jdanis 
hear no Irnit it no poUinaling 
iiis'cts visit them. In onler lo 
tor III a still ludter idea ot the 
i III j)ortan<(‘ ot this tact or lor 
plants and all living nature, it 
would he Well once more to 
glance over the history ot living 
forms. 

Th(i catalogues (d W(jHdllori 
com|)ili‘d in tin* early twentieth 
c-eiilnry inclnde ITIi.OnO plant 
speci(‘.s and show that I lower 
plants, ot which lliero are lOo.lKKI 
iS|)ecies, consLilute almost Iwoi- 
Ihirdsol the world’s green wealth. 


pear tree, clii'rrv-1ree, and 



Many agriciilliiral crops pro¬ 
duce a harvest only if poUi- 
iialed hy hees 


At the same lime it is wcdl known that tin' tlower plants 
are t he youngest-class ol plants. W hy, I hen, does t he young¬ 
est class contain the greatest niiiiilKr ol sjiecies? 

ll lias hi^eii eslahlislied that Indore the "dawn td vege 
lation” as represiMiled liy the shrijilesl green schizo|)hyta, 
appeared on tin' earth, Jialt ot the kimwn geological iie- 
riods liad passed, dhe interval from the sclii/opliyta to 
true ]dants was traversed jinicli more (jiiickly, luit lor a 
very long lime the earth was coverml with a vegetation 
tens and hundreds vd limes more nnitorm than the pro.sent, 
the lew s|j(*cies growing on oni’ planet changing very slowly 
until the 1 lower plants came into heing. 

During the liivtaceous |>eriod the greatest chaiigo in 
the history of jilants occurred: the vegetahh* kingdom was 
renovated, the domination of the gymnospermae, (d wdiich 
now- only a ti‘W' linndivils of species remain, came to an 
end. TJie angiosperrnae came to the lore in the evolution 
of the vegidahle kingdom, 'fheir lirst modc'St flow-ers 
marked the hegilining ol a new era for the llora. 
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Roos pollinatins^ lN)\vors are direrlly connected with 
this pJiaso of tlie Jiisl.orv of pJanls, and it is not just a coin¬ 
cidence that i)alor)iif()lt)i,dsls have discovered and con¬ 
tinue to discov(‘r [uinis ol insecls ca|)al)Io of pollinat¬ 
ing plants l)esid(? llie remains ol the iirst true flower 
plants. 

What was the decisive laclor in ensuring the victory 
of the insect-pollinated spi‘cies? 

“An oulrageons riddle’' was how Darwin characterized 
the rapid doveloj)ment ol all higher plants during llie fol¬ 
lowing g(?ological era. Later, l»y explaining why sexes 
and plants of dillerent sexes app(‘ared Darwin was aide 
himself to solve this riddle in the main. Darwin discovered 
in living nature the great advantage that results from 
the fusion of two slightly dilforent individuals and estab¬ 
lished that the pn\geiiy of cross-pollinalod ])lanls is more 
vigorous. 

This law is of general biological significance and ob¬ 
tains equally in the plant and the animal world. 

Soviet agrol)ioK)gy has made a new coutrihutioii to¬ 
wards the elahoralioii and iurlher dev(‘lo]>ment of this 
branch of science. 

Academician D. Lysenko lias explained how the 
viability of a new organism is inlensifieri through ferti¬ 
lization and showed that the degree of its viability depends 
on the ditference between the elements nniled in the proc¬ 
ess of fertilization, and, linally, that the dilferonco be¬ 
tween these elemenis is determined l»y the conditions of 
life of the organisms within which they exist. 

It is now clear why cross pollinaled plants yield more 
and bigger seeds and Irnit Uian seli-pollijiatcd plants. 
It is now equally clear why plaiils that arc the progeny (jf 
cross-])olUiiated parents are hardier and better adapted 
to the cliaiigiiig environmental coiiditij)iis. 

Mo.sses, lichen, and lerns wlio.so germ cells are carried 
only by raindrojis, can lertilize female cells with male 
ones only Irom near-liy ])lants living under similar con¬ 
ditions. .And all such species devedop very slowly; thus, 
modern ferns are known to dillor but slightly from those 
ot the Carboniferons jieriod of the Paleozoic era. The only 
dilfereiice is that the modern forms are much smaller. 
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iJjc llo\\(‘r plajils j'L!CL>ivc> jtnjicji irorn piajils 
at sonjo (lislaiico ami, coasr-qiicnlly, uriJrr sonu'wlial dil- 
loreiil coiidilions, and Ihcir jiroi^i'iiy, naliirally, is rnora 
vial)lo and pussossos mroakn* adajdahllily. 'J’liaL is why 
insecls, l>y carrying jMillon Imiri ojk; plant, to anotlior, woro 
ahlo to accidcrato the dt'vtdojonont ol 1 lower plants and 
make tlioin a class dnmiiiating in tho earlli’s \(?gclalioji. 
That is wdiy, as the Darwinists used to pnl it, “insects 
Iranslorined the earth into a lJow'(‘ring garden.” 

i? sex' Unit with the appearance oi insects the llora 
began to develop at an iiicomparably quicker ]>ace. 

Tlic insect S|)ecios lairying pollen proved a ])o\verinl 
catalyzer in tlie develojnneiit td plant lorms and at the same 
time uiulerweJii iini»orlant changes tluMnselves, as w'e have 
seen above. 

it is a remarkable lact, and one which, as will be sixni 
Inrtlier, will help us to understand sumo intricate problems 
of bees’ history, that a more prolilic ami imin? viable prog¬ 
eny of [ilants can olleii Ik; obtained eveJi williout cross¬ 
pollination, just throngii slight clnuiges in the conditions 
of their lile. 

Plant-hive dels know tuU well that the importing of 
seeds of vegetables and other crops ircun regions wheie 
conditions of growth are diilerent will olten exercise a 
hcnelicent inllnence on tlie variety in question by raising 
its hardiness and yields. In this instance the diilerent 
environmental conditions tJiemselves directly assimilaled 
by the organism make it more viable, though not to the 
same extent as wlien these conditions are introduced 
through |)ollen. 

lliit if such is the case, why arc there in the temperate 
zones so lew ivv/irf-liollinaled llower plants? Specialists 
have com])iitcd tliat the \vind pollinates four times lew'er 
plant species than insects, while all of tlio ancient gyjniio- 
sperrnae, the jiredecessors of modern llower plants, w’ere 
wind-pollinated. 

The reason lor this is very simple. The wind is not 
a reliable pollen-carrier. It carries ])ollen Irom one tlow’er 
to another in a haphazard way and is elfective only when 
there is plenty of pollen, and tliereloro wind-pollinated 
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plants had In spfinl an uiiurnoiis qnanlity nl milrinicnt 
on Hr; jn-ndiirliuii (fl pnlim. 

iSiinn*n>iis slnr‘u*s can hr it)und in llir works ul nalnr- 
alists alMMit rxtoJLsivr arras in rri»ions wlunv wind-i>ol- 


linalrd plajjls i»TOw hriiii 



A (iia<»r.*oji of a ilower sliowiii^^ 
Ivs'O slfiiiicns (Nil* 0110 to IRe 
rigJil willi a lijn; and burst 
jinUior) and a section of I ho 
pislil wilJi a pollen-£rrain on ils 
sti^nia lhal has p(Mi(‘i rated down 
to the ovary 


covrrrd witli a thick carprt 
of poih'ii, ahniit pnllrii car¬ 
ried hy lh(^ wind liiji^h into 
the inniintaiiis and cnviM'ing 
sjiowy lirlds and glaciers, and 
alunit sailors at sea sweeping 
• df ]»ollen carried on Iniard 
hy Hu' wind. 

Ahliongli nalnri* is un¬ 
stinting wlRM'e propagation ol 
spi‘cirs is concerned, stdl it 
dtK‘S away with nniu'cessary 
waste, and iji tliis we caji 
see an explanation why in- 
M^cls liave l)econR‘ the chid 
agruls in jiollinating llower 
|danls. 

1*1 veil when insects ale pol¬ 
len and, Hying ami creeping 
Irom llower to llower chanced 
lo carry grains ol jiolleii on 
Iheir bodies, as did the re¬ 
mote aiicestors ol onr l)(‘es, 
they ])roved nincli more re- 
liable and b^ss expensive pol- 
linalors than the wind. The 


advantages ol insect-poll i- 
iiation became still gn^aU*!* alter jilanls slarlod produc¬ 
ing nectar and develojieil I lowers with gay (‘(donred pet¬ 
als and an inviting scent announcing to the sight and 
smell of the insect the presonco ol nectar hidden within 
the llower. It is nut just a coincidence that the llovvers 
ol wind-])oHinated plants are devoid both ol scent ami 
coloured petals. 

Provided with hriglit [ictals and alluring scent, the 
llowers wore more assnrcd of bu‘‘ng jiolliiiated, and the 
insects could liml loud jnore easily. Observation ol insects 
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oil llio llovvcTs ()\ planls usiinlly jiolliiiaLoiI hy tlu‘ wind 
has shown iiiat llowi-rs wilhoiil easily rocogiiizablo ohar 
acl(*rislics are visiled irroi^idarly, in a liaphazard way. 


Ill his llisforiral Method in JiioloLif/, K. /\. 'J'iiniryazov 
qiiol(?s the t‘xain|)le ol bees gailieriJioney Ironi llowors 
which seem h) ‘‘work lor (lie 1 »(h\ |)iv]airiii^ iood lor her." 
'riiniryazev sees in Ibis a visual |>r*)ol I lie lad llial “llu' 
ailvaiilayv'. e\[)laiia‘(l by aihl resnUiniy dirrdly Irom natu¬ 
ral si»leern)n can J)e either purely iinlividiial, egoistic, or 
iniiluai. iVatiiral seleclion dllers no exjdanalioii ol an adap¬ 
tation liarinlul ior tlie being it bidongs lo but nseliil lor 
some other being." 

A i»laiit, naturally, produces nedar in its llower no! 
only to iiavi* tht' 1 lowers (»l oilu'r, neighlxniring, planls 
jiollinaied by the insects (there are no adaptations uselul 
lor some olhc-r Iw'ing alone!) but h) altract It) ilsedf in¬ 
sects carr\ijig polhoi Iroin other I lowers. 

l>nl betw(*(‘n iiidivitlnals ol‘ dillerent s[)ecies in natuM» 
th(U*e is not only a struggle but also mutual help. 'I'he rela¬ 
tions ludween jdaiils and insects which jiollinate them 
lurnisli an instance ol niiitual lielp. 

K. A. T'imiryay.t'V says that tiie j>oHiiiation ol ]daijls 
by insects explains the imitnal advantages ol this extronudy 
comj)le\ and inlinitidy variml adaidation nniling the lil(‘ 
ol plants and that ol insects in a harnnmious wJiole. 

d Ju* various lorins ol connect ion bet ween sjiecies de¬ 
serve a closer study. 

All animals b‘ed by devonriiig not only their own Jirog- 
eny Inil (»llen, whicJi is less known, by devouring them¬ 
selves. 

A woll eats a she-hare beloiv she has givim hirth lo 
her young; a hawk carries away a partridge in who.se nest 
lie Tinliatched eggs; a pike .swallows a sle(‘j»ing «*ar]) which 
has lelt no pn)geny; a rabbit nibs at young blades ol grass 
ot which no seeds will be lelt; goals strip mountains bare 
by eating grass and bushes. With such a system ol int.er- 
spccilic relations, an animal feeding is, se) lo say, cutting 
the bough it stands upon. 

Naturalist.s suppose with reason that “the [iredatory 
economy" of the animals makes them linally adapt them- 
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solves lo a now Iviiid of food, wliicli invariably rosiiUs in 
a inodilicalion of all Iho aniiuals of Uio given species. 

And wlial aboufc boos? 

l.k‘os, which as wo have seen, j)n)vod lo bo sucli a po¬ 
tent iactor in accelerating the evolution oi the vegetable 
kingdt)in, served as a iaclor in an entirely op})osile evolu¬ 
tionary trend. 

The more diligent they W(ue in gathering nectar, the 
more seeds were IcuMiied in the 1 lowers they pollinaUMl 
the more plants grew from those seeds and the greater 
I he numl>er of 1 lowers on those plants, with a correspond¬ 
ing increase of nectar lor the coming generatiojis of bees. 
This may rejuiwd ojie of the magic lable cloth in the lairv- 
tale, on wliich the number of dishes increases as you eal. 

'file leedijig liabils of bees being lixed, they liave a 
delinile stabilizing iiilluence on the sources from which 
Ihey get boiu^y, and here apparently tlu^ cause ol the rela¬ 
tively linAited variability of bees lies. 

Such was the case in wild nature only as lojig as bees 
themselves cliuso the location ol their nests in areas rich 
in various vegetation assuring a si able supply of iieclar 
and pollen. 

l»ut evorvtiling changed radically when man started 
burning, felling and stubbing iorests, ploughing up mead¬ 
ows and steppe lands, draining bogs, turniug them into 
lielils sown to uniform crops, iiiany of whicli [u-odiice no 
1 lowers that might be a source ol lood lor bees. 

On Ihe otliiT Jiand, man began to concenlralo in his 
apiaries tens and huiKlrods ol hee colonics for whicli big 
areas of nectareous plants were needed. The natural steppe 
and forest steppe, a rich foraging area lor bees, were turned 
into field-steppe sown mainly with cereal crops which yield 
nothing for bees. Wliat is more, the number of apiaries 
in these lield-sleppe areas is very great. 

Under tlie mode of production prevalent in the pa.st 
in Hussia and Unlay in capitalist countries only the imme¬ 
diate, direct r(‘SuUs of hujiian activity were taken into 
consideration. This applies both lo social and natural 
coiLsequeuces of man’s actions. The more remote and la¬ 
ter coiise(jlienees, liowever, as the classics of Marxism 
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noted long ago, often proved entirely difi'erenl, quite unex¬ 
pected and often counteracted the loriner. 

This led to the nuinl)er oi liees which neetled looil in¬ 
creasing quickly while the ioraging area decreased still 
more quickly. As under this double inllueiice lhi‘ natural 
ties ludweiMi the insect-pollinaled jdants and tlie polli¬ 
nators were being severed, the magic table cloth lost its 
miraculous property. Thus even the best ol l)(U‘-kei‘pers 
Were laced with the problem: where the bees were to gather 
honey, and even: what the bees were to be ted with? 

Neither the sowing of honc^y-planls lor bees to lorage 
nor the migration of aj)iaries in search (d iioiiey bearing 
plants grt)wing in various localities could eliminate the 
contradiction that had arisen. It becann* pt)ssible to solve 
the problem ellectively and to re-4\stal)lish the severed 
connections only nnder planned socialist, economy, and 
gradually at that. We shall sja^ak oi this Inrtber on. 


FOREIGN POLLEN 

Advaiilag<*s and DisadvaiilJigos of Bis(*xual Plants. The 
lilack Blood: a “Trisoxiial” PJanl,aiid the Sexual Varia- 
lions of the Avocado. Grain Oops in the Sleppi* and the 
(!off(Jf‘-Bnsli on Ihc Island of Gnadcloiipc. Ailificial Fcm- 
tilizalion of Plants in llie U.S.S.B. 

Wherefore I'lomst thou crimson, flower? 

Wherefore sparkiest in dewy flame? 

These are the wor<ls the poet A. Rollsov addivs.sed 
to a llower iu one of bis poems. In his time lew were ac¬ 
quainted with the works of A. T. lh)lotov, aji outstanding 
Russian astronomer and naturalist, who, in I he middle 
of the eighteenth century, proved to be far ahead of the 
scholars of all other countries in understanding tlu' mate¬ 
rial essence of fertilization in plants. In his early work 
Essay on Apple-Tree Seeds, Bolotov wrote: “At the l)loom' 
ing time tlie blossoms of the apple-tree are daily visited 
by a multitude of bees whicli lly from tree to tree in searcb 
of honey. 'Fo make ‘heehread,’ tlie bees collect loads of 
yellow pollen which one may sec very well on their hind 
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legs. It may easily happen that, by brushing with their 
pollen covered legs against llic unfertilized pistils in flow¬ 
ers whicli have not yet been fertilized by their own pol¬ 
len, the bees enabh* nrlure to engender. . . seeds in the 

flowers. 



Alrnosl hvo liiuidrc'd yi'ars ago, A. 'W J^)- 
l()tov, ail oiilsIaiHliiig Hussiaii iialiir.ilisl, 
explairn'd iUv biological sigjiificaiict* (d 
bees* \isils to I he ajipU* Jdossoiiis 


In his other works, 
particularly the arti¬ 
cles published in Yico- 
nomic AJai,mzuie in 
1780, Hololov passed 
Irom hypotheses to a 
delinite state inenttliat 
“for all its flowers 
and germs, a plant 
some! i mes cannot pro¬ 
duce fruit and seeds, 
at least tlie latter, 
perfect enoiigli lor the 
reproduct ion and prop¬ 
agation of the spe¬ 
cies, unless there occur 


certain necessary evenis not always depending oji the ac- 
lions of the plant ilself. Oflen iJiese depend on entirely 
foreign factors, such as other jdants, air, wind, dew, and 
sonietiines, insecls. ” “Seeds in fruit are engendered/’ Ho- 
lotov wrote in another article, “not only with the helj) 
of the wind hut also througfi the agency of some inscMds, 
and especially hoes crawling over ilow(*rs in order to gath¬ 
er their nectar. . . and beehread. llees gather pollen 
from many llowtu's in the polleii-hasivets on their hind 
logs, hut moving in a flower they drop it on the pistils 
and thus convey it where it is needed.” 

Christian Conrad Sprengel, Fritz Miiller and, which 
is 11 of generally known, Joseph (iottlieh Roe iron ter made 
a valuable coiitriliution to the study ol the relation be¬ 
tween flowers and bees by publishing in thij Acts of the 
ftussian Academy of Sciences tlie results of his observations 
and the experiments perlonnod in St. Petersburg Ilotanical 
Gardens, which showed that insects lake part in pollinating 
plants, that nectar is the means of attracting insects, 
and that bees make honey from nectar. 
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Darwin continued the study of this problem in his 
experiment with Linaria, one of the lirst atteini)ts to de¬ 
termine the biological consequences of insect pollijiation. 
In this simple experiment, Linaria seedlings oblained 
through sell-pollination and tlnongh cross pollijiation were 
grown on two beds, one beside the other. 

“To Jiiy surprise,” Darwin wrote, “the crossed plants 
when Inlly grown were plainly taller and more vigorous 
than the self fertilized ones. Ilees imessantly visit th(> 
llowers of tliis Linaria and carry pollen irom one to I he 
other; and if iiis(*cts are excludiMl, the 11 ow(ms piotluce 
extremely lew seeds; so that the wild plaids li*i>ni which 
my seedlings were laised inusi Jiave Iutii iriteiriossed 
during all jirevious gcnierations. It seeininl therelore ifiiite 
incredible that tluj dillereiice bel weini the I wo bc-ds of 
seedlings could have been due to a single act ol sell lertili 
zation; and I attribided Mie result lo tlie sidl Untilized 
seeds not having been well ripened, iniiirobable as it was 
tlial all slioiild liavi* been in Ibis slate, or to some other 
accidental and inexplicable cause. During I he next year, 
I raised for thi? same jmrpose as liefoie I wo large beds close 
together of sell-lerliliziMl and cro.ssed seedlings Irom tlie 
carnation, biantlius carj/o/ilifflliis. This plaid, lilve the 
Linaria, is almost sterile if insects are excluded; and we 
may dra>v the same inlereiice as ludore, namely, that the 
Iiarent-plants innst have been inlerciussed during every or 
almost every firevious generation. Nevertheless, the self- 
lertilized seedlings were plainly inleriiir in height and 
vigour to the cro.ssed.” This starled the long series of 
wxdLknowii experiinenls, whicli Darwin canied on lor 
more than tejj years, and whicli sliowed I hat an overwlielm- 
iiig majority of plants require cross polliimlion and sutler 
I rom sc 1 f- 1 )o 11 i 11 atioII. 

A Ivv-prodiicl of Darwiii’.s researches was the discovery 
of innnnierable and highly varied ways and means by 
wdiicli the plant world protects itself irom harnilul self-polli¬ 
nation and provides its llowers willi jiollen from ot.lier plants. 

There are species, which like goatwillow and hemp, 
an? hiscxual and dioecian: some specimens produce only 
male llowers, others only female. With such plants cross- 
pollination only is possible. Then there are monoccian 


8 * 


115 



plants with flowers of different sexes, as, for instance, 
maize, pumpkin, and melon. But it is in neither the plants’ 
nor the lu‘(!s’ interest to Iiavc flowers of dilferent sexes 
and it is not very prevalent in nature. The reason is that 

bisexual ilowers are visited by in¬ 
sects collecting both pollen and 
nectar while unisexual plants and 
Ilowers altract only halt as many 
insects. 

Kveii if an insect visits the 
male and to in ale Ilowers ol a spe¬ 
cies indiscriminately one alter an 
other, only blVX) of the visits are 
uselul while witii bisexual plants 
each visit of tlie insect may result 
in pollinating the 1 lower. From 
this it will be seen that at least twice 
I be number ol insects is needed tor 
Will! bisexvK'il flower.^, pollinating unisexual Ilowers. That 
L'iwM visit of a hoo uiay is wliy S|»ocies with bisexual Ilowers 
result ill polliiialiiig it have become so wide-spread. 

At the same time, thousands 
of devices have been developed to jirevent sell-pollination 
ill such Ilowers. 'J'be pistil in the Ilowers of the lime-tree, 
for instance, ripens alter the stamens have ceased to pro¬ 
duce pollen; the stigmas in the Ilowers of lupine and allalfa 
are covered with a [lelliclc; the pistil in the hazel flower 
ripens before tlie stamens. At tlie risk of remaining unfer¬ 
tilized the Ilowers of the crimson clover do not accept 
eil-licr their own pollen or that of other ilowers on the same 
plant but wait lor insects to bring pollen irom other plants. 

The Ilowers of some fruit-trees can be pollinated by 
pollen not merely from other trees, but from trees of some 
other variety. The flowers of certain bisexual trees open 
not simultaneously, but one after another, beginning from 
below, so tliat when ripe pollen falls from the upper flow¬ 
ers the lower ones have been pollinated and are proof 
against self-polliiiatioii. 

The oak-tree has unisexual flowers, but the female 
flowers grow in the upper part of the tree and the male 
flowers, ill the lower, which rules out self-pollination. 
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There is no end to the diversity of the extremely “clev¬ 
er” anatomical and physiological adaptations of plants 
protecting them from self-pollination and ensuring the 
supply of foreign pollen to the flowers. 

Among all sucli devices the most intcrosLing for us 
are the various details of mutual adaptability and corre¬ 
spondence existing in the struc> 


ture of a flower and the body of the 
insect that pollinates it. The ex¬ 
quisite anatomic and, as it is be¬ 
coming increasingly evident, 
physiological mutual adaptability 
of flowers and inscct-polliiiators 
leads us to believe that insects arc, 
to some extent, derivative of llow- 
ers, and this sliould not be un¬ 
derstood to mean merely that the 
body of an insect is made up of 
the substance derived from the 
plant it feeds u[)on. 

In their turn, plants, too, 
Jiave more or less ada[)ted them¬ 
selves to the insects without which 
they cannot reproduce. 

This coiinection suggests the 
conclusion that there exists a com¬ 
mon link iji the format ion of the 
heredity of flower plants and of 
their pollinators, a vitally-impor¬ 
tant factor, present in tlie devel¬ 
opment of the two parties to 
the pollinating process. 

What can this mntnally-im- 
portant factor be? 

Bees gather from flowers 
only pollen and nectar, which at- 



Borrago officinalis is a major honoy-plant of the central regions 
of the U.S.S.R. Bce-kccpers say that/bees lick nectar off its flowers 

as from plates 
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tracLs I lie insccLs to the Howers but is not required for 
Mi(*. foiiilization of the plants. At the same time pollen, 
williout wiiich, as a rule, seeds do not set, is indispensa¬ 
ble to bees as food f(»r the brood and for llie nurse-boos leeding 
the queiMi. It is but natural, therefore. It) suppose that the 
development of ilie iniitual ada])lal)ility could proceed 
througli i)ollen. Consequently, it may bo possible to adapt 
plants and insects mutually by artiiicial moans in tliose 
cases wiieii man wants their mutual connection to be more 
full and comphqe. 


Now for a close study of the mutual adaptability of 
insects and plants. 

It has lojig bei'U known that after visiting a flower 
like sage or orcliid a bee carries pollen which the stamen, 
working like a lev(‘r, has altaclied to her body exactly in 
the spot from whicJi it is sure to pass to the pistil of the 
llower lli(^ bee visits next. 

It is also well known that buckwlieat produces bisexual 
flowers of two kinds - with short stamems and a long 
pistil aujl the other with long stamens and a short pistil. 

( j'oss pollination between the two dilferent forms results 
ill perlect seeds, truly corresponds to cross-pollination. 
In crossing tliellowers of the same type the seeds are scarce¬ 
ly better than in eiiforceil pollination. The cowslip with 
its two types of l)ise\ual I lowers, one more like the male and 
the other more like the leiiialo, the crossing of wdiich pro¬ 
duces perfect plants, presents a similar example. 

Hlack-blood is a more complex casi». Those who have 
wandered in damp meadows are familiar with its crimson 
clusters with as many as three types of Howlers: long-tubu¬ 
lar, medium tubular, and short-tubular. This is something 
like a tri-sexual plant, in wliich each form has tlowws with 
pist'ls and stamens, but one form is like a female, the other, 
a male, and llie third, intermediate betw'cea the two. The 
differences in the length of tlie pistils and stamens in each 
type make |)ossible six pairs of combinations in cross-polli¬ 
nation producing viable progeny. 

Fewer people aie familiar willi the avocado, whose 
buttery fruit has earned it ilio nickname of ‘"enw-tree.” 



It is being acclimatized in the Soviet Union on the Black- 
Sea coast, soutli oi Sochi. All .avocado plants are divided 
into two groups, outwardly absolulely identical, which 
are distinguished one Iroin the other only by the behaviour 
(mark: beliaviour, and not lorin) of their bisexual 1 lowers 
growing in clusters. The tlowers (»f Umup A, as horticul- 



Tlio picliiros givi'ji here and iiiiiiiiih'ra])l(^ similar fads bnar wilimss 
to Ibe premise llial. while being derival ivo from plaids I hey poUi- 
iiale, insects, in llieir turn, ari* a prevecpiisile td' I lie evisleiice of 

plants 


turists call it, accept pollen only in the morning when they 
produce no pollen, tJiose of (Ironp B, only in the after¬ 
noon. So a trei^ belonging to Group A is lemale in the morn¬ 
ing and male in the alternoon ainl Groni) B the opposite 
way about. Successful cross-poHiiiatioii is possible eiily 
between trees of the dilfereiit groups. Tliis tyi»e of pollina¬ 
tion was discoveriul hut recently and offers one more (exam¬ 
ple of nature’s inventiveness in trying to avoid self- 
poUination which, in Darwin’s expressive words, she 
abhors. 

There are many more cases wlicre the slnictiire and 
physiology of llowers of bisexual plants are highly condu¬ 
cive to cross-poHiiiatitiij. The llower elects beiieliccnt for- 

ll'j 




\Vi; know lh;»l. Inir.kwhoal 
flowers art* dimorpljons, 
llio two forms Ijoijig 
equally ritvh in neclar 


oign pollen which infuses vigour 
and viability into the progeny. 

All the same, there are plants 
capable of fruiting through self-pol¬ 
lination. 

Darwiji explained why nature 
created and continues to create 
self-pollinating plants. Inorder that 
the i>ropaga! ion of the s[)ecies might 
b(> el fee ted, it is often better for a 
plant to be pollinated by its own 
pollen than to remain iinfertili/ed 
if no foreign pollen is brought ei¬ 
ther by insects or by the wind. IViol- 
ogists have long been aware of this. 

Sell-pollination has certain ad¬ 
vantages as a means of preventing 
sterility. 

In one of his works, Academi¬ 
cian V. L. Komarov says that “in 
many localilies where insects are 
scarce and winds abundant, as 
for instance in the slepj)0, flower 
plants have had to re-adapt them¬ 
selves to wind-pollination and 
simplify the structure of the 
I lowers. 

Sometiines even in tropical and 
sub-tropical countries where insects 
are plentiful, plants snlfer from 
lack of pollinators. The coffee-bush, 
for instance, is insect-pollinated in 
a wild state. But wlien large plan¬ 
tations of this bush were planted 
on the Island of Guadeloupe, 
nature could not provide a suf- 
licieiit number of insects and it 
became a typical wind-pollinated 


plant. 

Bui wliy speak of the Island of Guadeloupe, lying so far 
away from ns? Wc know of frets rb»so at hand showing how 



urgent the need of iiisect-pol- 
linators is l)ocorniiig for our 
developing agriculture with its 
numerous field crops. 

Bees willingly visit the sun¬ 
flower from which lliey gather rich 
crops of pollen and nectar, hut the 
collective farms growing sunflower 
have to resort on ever-increasing 
areas to artificial pollination in 
addition to pollination by heos. 

While the sunflower is in bloom, 
women collective farmers walk 
between the rows and with soft 
mittens made of rabbit-skin brush 
the golden flowers, carrying pollen 
in the fluff from one flower to 
another. Thanks to this, more ami 
bigger seeds arc set, and larger 
crops gathered in. 

Additional artificial pollination 
of buckwheat is also widely prac¬ 
tised. 

Wherever this method is used 
in rearing crops the yields are big¬ 
ger, which is ciuivijicing proof of 
the necessity of increasing the num¬ 
ber of i nscct-pol I i iia tors. 

It is clear that when the col¬ 
lective farms have more and largio- 
apiaries, there will be no need of 
additional artificial pollination for 
a number of crops. This will bo all 
the more useful as insect-polIina¬ 
tion, particularly bee-pollination, 
has one more advantage of wdiicli 
we shall speak in the next chapter. 



Succory is an important hoaey-plant. It is an industrial crop grown 
for ILe sake of its roots from which subslilutc coffee is produced and 
which are used as raw materials for the production of sugar and alcohol 





A MIXTURE OF POLLEN 


Wheal and Rye in lilooiii. “Marriage fur J.o\e” in Plant 
lafe. 1 . 5 (?es 'liie Most linporlaiit Pulliiialors of Soii-Cv- 
real Crups. Seleclive Visiting of Flowers. 'J lie Aclvaii- 
lages of Rejiealed Naliiral J*olJiiialion willi a Mixture 
of PoIhMi. 


Soveral yoars ago AcadcMiiician T. K. Kvaralskhtdia 
started observation an apple-tree grown on the plot oi 
Mukhrani University, near Tbilisi. 

When tlie flower buds became swollen in spring, the 
tree crown was divided into three parts with an equal Jiiim- 
her of buds in each. 

One tliird was enclo.sed in a textile sack iireventing 
insects from visiting the llowers within, which all were 
pol I i naLed artif i c ia 11 y. 

Another third was covered with a large gauze net and 
a l)eeliive was put in the enclosed space, so that, the bees 
could work only tlic flowers within. 

The remaining third was left open to insects and the 
wind. 

When the blossoming was over the ovaries were counted 
with the following results: there were set. ovaries in one* 
sixth of tlie artilicially-poHinaled llowers, in oik* third 
of those in tin? open |)art of the tri‘e and in one half ol those 
under the gauze, where the bees had worked. 

Jiy the autumn there were very lew fruits on the boughs 
of the artificially-pollinated fuirt of the tree and the 
branches w'ero directed upwards; the branches of the open part 
were slightly bent <lown. l>ut in tJie part where bees had 
beeji at work the branches hung low^ to the ground weight¬ 
ed by a[>ples. 

At the time this experiment was carried out, it was 
not clear why out of a liimdretl flowers .scrupulou.sly pol¬ 
linated by liand only sixteen set Iruit, while out of a hun¬ 
dred identical llowers jiollinated in a natural way—by 
bees—the fruit-setting occurred in Jiearly sixty llowers. 

Today researcli in this field has made great jirogress, 
the problem being particularly well W’orked oul in the case 
of cereals. 
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Wheat is a sclf-y)olliiiator and before the flower has 
opened, Uuj ripe anthers of its tbin sUunejis leave pollen 
on the early-ripening Unify sligjna; the polleii IIkmi g(‘r- 
minates in tin? direction of the ovary. The male and leinalc 
cells unite and wheat seed is lorined. 

So well does wheat iJolliriate itself with its own pollen 
that in crossing two dillerent varieties ol wheat ])lanl- 
breeders iriust remove unripe stamens liom ilowers that 
are not yet completely developed. This timely surgical 
interference prevents self“]K»Uination and the castrated flow¬ 
er on which foreign pollen is deposited with a lijie brush, 
can [u'oduce hybrid seed, the Iruil ol the two varieties cbo- 
soii lor crossing. 

It w^onld seem that the wdieat ilower avoids foreign 
pollen and accepts it only for want of its own. Often tluj 
progeny of this “forced marriage*’ is interior, less viable and 
w^uiker than either of the parents. 

How many j)ages in the history ol wbeal selection are 
devoted to descriptions of tlio disappointineiits ol hybrid¬ 
izers who, alter crossing two (excellent varieties, received 
worthless hybrids. 

Hut perhaps tlie examph? of wheat is a refutat.ioji of 
IJarw'in’s premise tliat long sell-p(dlination is harmlul? 
No, it is not. Wheat is i»ut a further illustration and cuidir- 
iiiatiou of the rule. 

Darwin hiinsell knew' that alter self-pollination wheal 
flowers open and exsert anthers. 

“Mr. Wilsoji believes that all the polhiii shed by the 
exserted antliei’s is absolutely useless,” Darwin wroli^ in 
answer one of his correspondenls. '*1Miis is a eoiirliision, 
wdiicli it would require very rigid proof to make me to admit.. ” 

Michurinists sii])plied this rigid proof. The result of 
it was that Darwdii was right iu doubting Mr. Wilson’s 
statement. 

Of wdiat use can this helatcM] production of pollen be 
to wheat? Ibdleii lias germinated on the stigmas of all the 
pistils and the seed is setting, wby, tben, does I lower after 
ilow'er exsert its anther? 

This is quite unlike rye. At the quieU'sl hour of the 
morning tiny anthers hurst open soundlessly and here and 
there over the motionless rye lield rise compact cloudlets 
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of poll(Mi. More and more little clouds appear, expand, and 
merge togellK?r; the rye-field undulates and seems to breathe 
in the dry hazy cloud of pollen sticking to the stigmas 
of the pistils. We know that rye is a cross-pollinator, but why 
does wlieal, a sell pollinator, produce as much pollen as rye? 

It has been proved that it is not in vain that alter self- 
pollination has taken places wheat ])ollen is carried by the 
wind. This j)ollen is used for the additional pollination of 
the recently self-pollinated llowers in the ears. 

Thus we see that in wheat sell-insurance against steril¬ 
ity comes first and defence against its own pollen, second. 
It ye, on the contrary, puts iu‘otection from its own pollen 
first and comes to truition only if pollinated with loreign 
pollen. Hye llowers artificially lertilized with their own 
pollen either remain sterile or produce very lew seeds. Such 
seeds germinate badly and the plants Irom them are weak 
and non-viable. 

When, however, a lone rye plant was grown among wheat 
where it could have used only its own pollen, it produced 
excellent seeds and the plants from the seeds were strong, 
quite unlike the weaklings usually received in the result 
of self-pollinatioji. It looked as il the admixture of wheat 
pollen had paralysed the harmful action its own pollen 
would otherwise have i)roduced. 

Experimenls have brouglit to light one more interesting 
detail. As long as rye plants received atlditional wheat 
pollen in a natural way they prospered, but when isolated 
rye plants received pollen Irom tliat same wheat by means 
of the hybridizer’s brush the seeds in the ears were meagre 
and the plants from t hem stunted, olten just like the crip- 
])les obtained through usual enforced fertilization of rye by 
its own pollen. 

The stunted and weak rye plants with small oars olfered 
an illustration ol 1. Miciiuriji’s words that if a plant is 
. . freely choosing—out of all the wind- and insect-car¬ 
ried pollen, sometimes from quite a few dilferent varieties — 
the pollen that is best suited to the structure of its particular 
fruit-forming organs, the progeny consists of relatively more 
viable individuals. The latter cannot always be expected 
in hybrid seedlings, which are obtained by artilicial and, of 
course, enforced crossing.” 
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It is astonishing how unexpected and varied are mani¬ 
festations of the hariuliil effect produced in plants through 
enforced fertilization by unsuitable pollen. 

Academician A. A. Avakyan crossed winter wheat llos- 
tianiim-()237 witli the spring varieties Ervlhrosperinurn- 
1100 and Erylhrospermum-1103 (Ll)e latter two wheats 
being full sisters.) When flowers in the ears of the winter 
Uostianurn were fertilized by the pollen of t he sj)ring wheats, 
the effect of the two pollinators was identical. The 11 ostia 
num ears produced seeds which ripened and germinated 
fairly well: the first green leaf was followed by a second, 
then a third.,.. 

And tlien a mysterious thing hap])ened: as soon as the 
third leaf appeared, some incompreliensiblo fault of the 
plant organism made the first shrivel up; the fourth leaf 
appeared and the second shrivelled up. The sajiie was ob¬ 
served with the fifth and the third, and so on. This happened 
not to an individual plant in the hybrid progeny, but 
to every one of tliern. All of them dragged ont a mis¬ 
erable existence with two or three leaves and eventually 
y)orislied. 

Then A. A. Avakyan fertilized a lIostianum-0237 plant 
with the mixture of pollen taken from sjuing wheat Eryth- 
rosperrnum 11()3 and a winter wheat--Ukrainka. The seeds 
obtained ]'roducod a normal progeny similar in many 
respects to IJkrainka. 

In another cxperimeid., IIostianum-0237 w'as pollinated 
first with the unsuitable Erythrospermum-l IfiO pollen and 
subsequently with the pollen of Lutescens-0329. Tlie hybrid 
progeny was normal and resembled LulesceJis. 

In one more case a plant of that same Uostianurn was 
pollinated by the pollen of Erythrospcrmum-ll(3(), l)ut this 
time it was obtained from plants of this spring variety 
which for two generations before crossing bad been sow-n 
not ill spring but in autumn. The result of crossing 
with plants grown in dilferent conditions proved different; 
the offspring of the crossing grew and developed quite 
normally. 

Such is the significance of elective pollination. When 
it was discovered, Michurinist selectionists jokingly spoke 
of “marriage for love” in plant life. 
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The research of Soviet agrobiologists, particularly Acad- 
emiciaii J). A. Dolgiisliiji with wJicat and Academician 
J. S. Varuiilsyan with cotton plant, lias contributed to a 
l)eUer understanding of liow elective ness in pollination is 
manifested by i)lanls. 

This research lias given rise to a new and important 
hrancli of tlie science ol heredity. 

Standing at the cradle of tJie variety, as it were, it 
was possible to observe the development ol its likes and 
dislikes, to see what determines th(»ni and causes their 
changes. Many important tacts lor this new liranch of geiiet- 
its were supi)lie<l by experiments in artilicial crossing 
of plants. 

Hundreds of such experiments, nut only with self-pol- 
lijiaL(*d wheal, or willi cotton ]danl, Imt also with wind- 
poll inated maize, insect-pollinated sunflower, buckwiieat 
and many grain crops, indij.slrial crui)s, Jriiit troos, deco¬ 
rative and other plants, liave unanimously shown tliat, as 
a rule, viable and healthy progeny is olitained from a plant 
only when it can lively choose pt^llen lor lertilization. This 
is a prime rei|nirem(nit both in bybridizallon and in 
poHinalion generally. 

Satislactory rcssnlls were obtained in experiments with 
ililleivnt j)lant varieties only when siilficent cjuantity of 
|)ollen grains was introduced into the llowers. The lower 
the number ol ]K»lk*n grains the worse the seeds and the 
])lants obtained Iroiii them. 

In an experiment with water-melon, not one llower 
that r(*ceived irom three to twenty-live grains of pollen set 
seed. The (uily one llower that rec(‘ived twenty seveji grains 
bore Irnit, but it was under sized, misshapen and c.oiitained 
almost no germinal)le seeds. 

In an extensive plot badly visited by bees eighty per 
cent ol the water-melon ovaries died oif, and the fruits 
tiiat d(jvelopi‘d wmv very small, weighing not more than 
one kilogramme and containing small seeds. The water¬ 
melons were covered with si)ots suggesting some uiiknow’^n 
disease. 

Melons, jnjmpkiiis and cuciiinbers in that plot also 
sulfered from lack ot bees. Almost all ovaries on the plants 
died oil and the fruits wvre misshapen out of all recognition: 
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the melons, which were no bigger than a pear, were crooked, 
the cucuinbors of the celebral(?d Nozhin variely wi^ro also 
crooked and wrinkled. 

But wIiLMi an a]»iary was moved close lo Ihe ph)t, all 
the newlydorrned watermelons were hig -up to live kilo- 
grammes each and In^cs lr«)m s])ols. Th(» newly-set. melons, 
pumpkins and cue urn hors, Loo, were of norinal size and 
shape. 

Patient observers counted that a ieinale water-melon 
I lower in the ph)t near the apiary was visited by an average 
ol Ihirty six bees, each ol which had visited at least twenty 
male 1 lowers heiore. (loiiseqnently, bees brought to one 
ieinalellower pollen Innn hundreds (the (^xact avefage iignre 
is 720) ol male 1 lowers. Although other species ol the melon 
iainily r(H|uire a smaller number ol pollen sources, still the 
pislil ol a pumpkin llower receives pollen from about lilty 
male llowers, the pistil of a cucumber llower, pollen Irom 
two hundri'd niah* llowers, and the |)istil of a melon llower, 
from live hundred male llowers. 

Pollination with a suilicient quantity of ixdlen invari¬ 
ably yielded good Iruit while ptdiination with a limited 
number (d pollen grains broughl about results similar to 
those obtained through the usual enlorced pollination of 
llowers wilh their own |)ollen. 

The same was evideid. in i‘Xj)erinu*nts with cotton 
plant. 

K. K. ^’enikeyev, a well-known liorticultiirist and plant 
breeder and a |»iipil (d Miclmrin, carried out experiments 
with stone-irnil trees cherry, plum and a])ricnt. 

In studying I lie causes ol the low crojis Irom Vladimir¬ 
skaya (Modileleva) cdierry, K. K. Yenikeyov established 
that, alter pollination with a mixliire id pollen Irom two 
varieties the yield was tliree tinu?s bigger 1 ban with self- 
[Kdliiiatioii. A long series of experiments jiroved that each 
time Vladimirskaya clierry was iioUiiiated with a mix¬ 
ture of pollen Irom two varieties such as, for instance, 
I’lodorodiiaya and Lyiihskaya, or Shiihinka and Sklyan- 
ka riozovaya, or Krasa Severa and Ihilevka, the yield 
was alw'ays bigger than when pollen Irom only one 
variety was used. 

The conclusions K. K. Yenikeyov arrived at in the 
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course of his experiments with clierry were confirmed by 
experiments with dozens of oilier species: pollination with 
a mixture of ]K)llen results in a better crop and raises 
fertility. 

The elfeet of polJinalin^^ with a mixture of pollen is 
not limited to dirifctly aifecting the yields obtained Ironi 
pollinated llowers. 

In an experinieiit at the iMichiirin Ijislitute on tliree 
neighbouring beds stones from varieties ol the Skorospelka 
Krasnaya plum obtained through pollination with the pol¬ 
len of heinclaude Kolkhozny, Heiiiclaude Jleforma and a 
mixlure ol pollen Iroiii tlie two Heinelaudes wer(» sown at 
file same liim*. On three other beds seeds (»i Skorospelka 
Krasnaya obtained tliroiigh pollinatiun i)y Reinclaude Kol- 
kliozny, Tern Krnpnopludny and a mixture ol the two were 
sown. 

A great inimlier o\ dillerenl variations were thus sown 
and tested at the instilule. The annual measiiremenls ol the 
seedlings showed lliat in almost ail cases iMdlination with 
a mixture of jmlloii produced more viable seeds, more vigor¬ 
ous shoots, and healthier, taller and more unilorm seed- 
lings. 

In some cases two year-old seedlings dillered by as 
much as thirty centimetres, the seedlings Iroiii mixture-pol- 
liiialed st'eds being taller by a third than their lirolhers 
on the iieighhouriiig beds. 

All these lads should lie well noted. 

The wider the scope of experiinenls, the greater the 
number of dillerent plants studied by agroiiornists and plant- 
breeders, the plainer it became that a mixture of pollen 
possesses greater lerliliziiig potentiality and that an abun¬ 
dance of pollen Iroin various sources works miracles with 
plants. 

lint why is free natural poHiriation oiten more elfec- 
tive than artiticial pollinalion, even when the latter is 
done with a mixture of pollen? 

Clan it be by mere coincidence that with many plants 
the percentage of seeds set is much higher in the presence 
of insects? 

In one of his letters Darwin mentitjiis Erythriiia, an 
Australian plant, which produces no seed unless in pollinat- 
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iiig Iho lioiiicullurist repeals the movuiiUMils nl' Uic peViAs 
causeJ by bees. 

In experiinenLs with bucliVvJjeal, alfalla, and sunflower 
it was proved lljal arlilicial I'ertilizalion was more ellectivo 
il' the stigmas were slightly 


scratched with a needle, the 
scratching probably substi¬ 
tuting the rubbingol' the in¬ 
sect’s chitinous body against 
the stigmas ol' the ilower. 

These lads allord one 
more [»roof that bees Jo j)ot 
merely carry pollen Iroin 
oji(> tlower to another. 

A question may aiise: 
why do we speak here ol 
the honey-bee alone? Is 
she the only insect that 
pollinates the Uowers ol 
plants? Do the hundreds ol 
thousands ol other species 
play no part in pollination? 

Flowers are indeed vis¬ 
ited by a great variety ol 
insect s[)ecies which spe¬ 
cialists divide into three 
groups: chance v isi tors, 
conditional visitors and 
obligatory visitors. 

The main pollinators 
are the insects belonging 
to group three which, in its 
turn, is subdivided into pol¬ 
linators oi‘ wide, medium 
and narrow spheres of ac¬ 
tion. Bees occupy first place 

among the obligatory visitors with a wide sphere of action. 

It is worth while to choose a tree on a sunny spring day 
when apples, pears, cherries and plums are in bloom, and 
observe what insects come to forage on the fragrant blossoms. 



VVi or ll woiiM 

he liiird to find aiiollior honoy- 
plajit in lli(‘ norliiorii and milral 
parts of tlio U.S.S.lt. and in wSi- 
bcTian taiga equal lo willow-lierli 
in ttio ahiiiulaiice of nectar and 
tLe long period of blossoming 
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AH hough hunihJi‘-J)(M's aiici 
bill Icrfiics })oJlinalc llowcrs, 
llicy arif hy far iii(Vri(»r lo 
liont?y-hfi.*s as poHijialors of 
agriciiIUiral crops. Jlorc* an* 
(Irom top lo hoi loin): gai- 
iloii biiinhle-heo (a), si one 
bumble-bee (b), and I be Ma- 
chaon bulterfly (c) 


Siicli olisorvalioiis are very 
insiriiclive also in a vegetable 
garden, il wo turn our attenl ioii 
to plants that are grown lor their 
I mil as, lor instance, cucumbers 
or vegetables Iroin which a crop 
ol seeds is lo be obtained, and 
not such as are grown lor their 
leaves (cress, calibage, tobacco) 
or roots (carrot, beet, radish). 

The meadows at the blossom¬ 
ing time ol tlio grasses looil 
lor dorneslic animals present 
the same picture as the orchard 
and the vi^getable garden: we 
see tliat bees arc the chiel p(d- 
linators ol I he majoril y of agri¬ 
cultural crops. 

It has been calculated lliat 
bees constitute eighty per cent 
ol all visitors to the 1 lowers ol 
cultivated plants, only twenty 
jier cent falling to other insects 
various wasjis. Hies, bumble-bees, 
beetles, butterllies and moths. 
These twenty per cent include 
a great number ol insects which, 
in visiting plants, cause harm to 
them. Ev(*u in cases when these 
visitors leed on pollen they elleci 
no pollination, lor pollen does 
not stick to their smooth chitili¬ 
ons tests. 

Almost all butterllies and 
most Hies are at some stage ol 
their development destructive iji 
sects, and always bad pollinators 
of 1 lowers to wiiich they are at 
traded only by nectar. 

True, some butterllies Hying 
from llow'cr to ilower may pol- 
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liiiaU? lliom, hiil llwy slay so long on i‘a(li llownr Dial 
llicy can visit very lew plants during a day. Nuinoroiis 
Dies, and also such insects as Cynijiidae, Depliidae, and 
Iclineuiiionidae are ol little use as jiollinalors. 

As for wasps, bumlde-hecs and various species of l)ees, 
ill gathering pollen and nectar tliey visit Dowers of one 
species and even variety for several days, they worh Die 
flowers much quicker Dian do hutterllies, and their fuzzy 
hodic'S hecoiiie covered with plenty of pollen grains. 

Domesticated honey-bees possess Die greatest aliililies 
and possibilities as pollinators. Their Dying season begins 
ill early spring and ends in autninn and under favourable 
conditions they visit Dowers all tliat time, while wild bees 
do so only for a few days in the season. 

The honey-bee lives in colonies numbering tens of 
Dmusands of insc‘cts, while wasp or bninbU-bee colonies 
seldom eAceed two or three hundred. In sining, when wasj) 
and bumble-bee females start their colonies, bee-colonies, 
having survived the winter, l>egin their pollinating activi- 
lies at once. Fruit trees, as a ruU\ bloom before Du* lirst 
worker bumble'bees emerge. 

It is true Dial bumble-bees have Die advantage over 
lioiiey bees in that they can forage on cold and windy days. 
Dili, hon(»y-bees dilfer from humble-bees in being able to vis 
it flowers deprived of their petrds by wind or rain. Be¬ 
sides, and this is very imporlanl, lioney-liees which man 
has j)ul in a hive, can he transterred by carl, lorry, rail, 
boat or jilaiie to any [dace where plants need pollinating. 

.And this is not Die least of Die advantages of bees as 
polliiiators. The majority of insects visit Dowers to satisfy 
their own hunger and provide food lor their young, and 
however voracious, an insect cannot eat more than it can 
consume. The honey-hee can carry eiiormons quaiilities 
of nectar to the liivc in her small honey-sack. In hives where 
the bee-keeper regularly removes lioiiey-lilled combs and 
re])laces them by empty ones, the colonies work incessant¬ 
ly and become tireless visitors and pcdlinators of jdants. 

All Diese advantages are the more essential because, 
as has been stated above, bees are not mere mechanical 
carriers of [lolleii Irom one flower to another. 
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liveryoiie who has had a Ghaiico of observing insects 
on llowers has seen tJjat upon leaving the )lower Irom which 
she had been sucking nectar, a bee would make a jerky 
and rapid 1 light to the one next it. She seemed to fall on 
the llowcr ol her choice but irninediately rebounded with¬ 
out touching it, as though thrown back by some invisible 
force; then again approacJicd it as if unable to decide, and 



The egg jiisl In li.e lies oi\ IJie bolloin of lliccell 

like a seiui-l raiispareiil \vljiU). fleck of dust, or a fragiii(‘iit of a snow¬ 
flake. Kveii people \viIh good eyesighl soiiielinies fail lo discern llu* 
e^i^s ill I he cells 


linally hit llie llower altogelliei*. Many people have seen this 
but lew have pondered over the causes ol the bee’s whims. 

Why, indeed, did the bee refuse to visit the llowcr? 
A simple examination established that the llowers of the 
clover plants which the bee had rejected were alfocted with 
mould, although outwardly tliey seemed quite sound. Some 
time later symptoms of the disease became apparent to man. 

The bee’s circumspection in relusing lo visit a llower 
which was discovered to be diseased lurnisbes iresh proof 
of the acuteness of lier instinct and shows that witljout 
caring for the llower, of course, the bee is discriminating in 
pollination and visits only sound plants. 

The honey-bee’s peculiar qualities as a pollinator are 
manifest not only in her clcctiveiiess in visiting llowers. 
The tw^o pollen loads a bee carries on her hind legs to the 
hive may weigh as much as twenty lo twenty-live milli¬ 
grammes and contain Irom three to four million pollen 
grains. To collect them, the bee must visit several hundred 
flowers—about three hundred in the case of clover— and 
carry on her back from llower lo llower a large quantity of 
grains. In tlie heat of a summer day as many as 50,000 to 
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75,000 pollen grains wore counted on the hairy body of a 
bee. And if we bear in mind that each flower is visited not 
by one but by several bees, we can easily imagine what a 
great number of most varied pollen grains is brought to the 
flower. 

Moreover, one and the same flower is visited by bees 
several times at different stages of its development and 
at dilferent hours of the day. This influences U»e proper¬ 
ties of both the stigmas and pollen and cannot but inlluence 
the development of the plant. To this must be added tlie 
influence of the admixture of pollen from oilier varieties and 
species which the bee has visited casually. Then^ are undoubt¬ 
edly many more factors, remaining secrets to this day and 
awaiting their discovery. 

All of the factors, both known and unknown, taken to¬ 
gether, provide an answer to the outrag(‘OUS riddle that 
puzzled Darwin who saw the benefits of cross-pollination 
but did not know many of its important aspects. Today, 
tiianks to the research of Soviet agrobiologists, they are 
being revealed and to the biologist Iho bee is like a living 
brush, with the lielp of which ilowers are naturally polli¬ 
nated. Mastering and jierlecting this operation is necessary 
for man who must carry out Micliurin\s behest and create 
plants bettor than Nature. 



A TURN OF THE SPHIAL 




METAMORPHOSIS 


All Laid in a (It'll. Tliruo Days Lai or. Larva (Irows 
Minulo by Minulo. “(‘.on I rolling" Ibo Time of Larval 
DcvoJtjpnioiil. Tin* FockI and Vilalily of llio Bee (lolony. 
Six Days aflnr the llalcbiiig of Iho Larva. Prc-impal 
and I'll pa I SI ages. Birih of I In* Bee. 


A ])ee-(‘()loTiy is soiiu'thing more than just Ukj l)(>es we 
SCO on the alighting-hoard at the enlrarico and in the air 
in Iroril of the hive, going to the field and eoining lioine 
with their loads, or moving to and fro along the beo-spacos. 
Besides lUo part of the colony that we see there live, grow 
and develop as many, and sonietinies twice as many, bees 
whose existence is not suspected by one who looks into 
the hive for the first time in liis life. 

AliouL five thousand cells in the comlis of a strong 
(■oloiiy are occupied in spring by eggs, something like ten 
thousand hy larvae, and about twenty thousand by inijiae, 
so that nearly 30,000 cells are lilled with bees “in vari¬ 
ous stages of unfinislied production,” as economists would 
jMit it. 

Pearly-white eggs, 1.5 millimetre long and weighing 
J(\ss than 0.1 milligramme, have been attached by tJio queen 
to the cell bases witli an adhesive substance. During the 
first day after laying, the egg stands at right angles to 
tlie rnidril) of the c<)inb and parallel to tJie cell walls; on 
the second day it slightly inclines, and on the third day it 
lies prone on the base of the cell. During tiie three days a 
larva lias matured in the egg, and as soon as the tiny white 
aniinlaled worjn of a larva liatches, it instantly begins con¬ 
suming the royal jelly that the nurse-bees have been pour- 
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HOURS 


ing into its coll while it was 
in the egg. During the six 
days of its life, tJie larva cov¬ 
ered with a soft chitinous skill 
and weighing less than a mil¬ 
ligramme consumes 200 milli¬ 
grammes of food. 

While tlie larva is fed roy¬ 
al jelly (during llie first two 
or lliree days) it is quite white, 
but on the third or fourth day 
a thin vein becomes visible 
through its transparent skin. 
SometiiiK'S the vein is of a 
pronounced yellow. Tliis is due 
chiefly to the remains of undi¬ 
gested ])ollen which the larva 
is fed beginning with the third 
day. 1'he remains of food are 
accumulated in the larva’s 
body, since its digestive tract 
is not yet connected with the 
rccturn. This detail, which 
ensures cleanliness in the cell, 
is very important for the col¬ 
ony: if, besides feeding larvae, 
the nurse-bees had to “wash 
tlioi r diapers, ” brood-rearing 
would take up too much time. 
It should be borne in mind 
that, from the first to the last 
moment of its existence, a larva 
does nothing but consume and 
digest food whicli nurse-bees 
put into the cell day and night. 

During the first twemty- 
four hours after hatching from 
the egg, the larva increases 
in weight about five times; 
in forty-eight hours it weighs 
nearly 30 times, and by Iho 



'I’lic iiilogiiiinMil covering (hr 
one and a lialf inilliinolro 
hnig (*gg I ha I I lie qiifcn has 
laid in Hit* coll, is alniosi 
traiisparcMit, By Uu‘ end of 
the I bird day ‘(to bo exact, 
72 hours aflor laying) a 
liny xvliifc larva matures 
in Ilic egg 







ejiil of tJjo lillli day, i.e., of the larval stage, nearly 1,500 
limes as much as at iJie l»egiiijiing. Al the end of the pupal 
stage a queen larva \\=\dghs almost 3,000 times as much 
as upon hatching irorn tlio egg! lliologists rightly call the 
larval stage the "digestion stage.” And, indeed, only con¬ 
tinuous consumption (»f food and lack of niovemeiit make 
possible such a lapid growth as that observed in the case 
of honey bee larvae. \\ e can safely say that bee-larvae grow 
not irom day to day or Irom liour to hour, bu! Irorn minute 
to minute. 

In an experiment at an a})iarv of the All-Union Acad- 
(*my of Agricultural Sciences in (lorki JA>niiislviye, a threc- 
(lay-old larva was taken out i>f the cell and artificially fed 
with the help a ]>ipelte under room temperature for sev- 
(*ntecn days. It tlius lived tlin'e normal terms of larval 
life but (lid not growand outwardly remained a three-day-old 
larva. Thi.s was owing to lack ol the nec(?ssary conditions, 
and in the first place, warmth. 

Sp(Mdal experiments were carriml out to determine the 
periods of l)ee development under temperatures lower 
than imrinal. l.hider natural conditions witli a lornperaturc 
of 35 (1. the inetamorpliosis look 21 days; at 30 (!1. it lasted 
25 days. ;\ lurther reduction oi teinp(?.raturo by 5' resulted 
in tlie quiescence of the majority of the ]»upae while the 
lew l)ees that emerged in spite of the low ^(^lnf)0^aluro w-ore 
wingli‘ss cripples. At 20 ' no devob>pnient of the brood oc¬ 
curred and all the pupae ]»erishe(l. 

When, on the contrary, the tem]>eratiiro in llie brood 
cliambcr was ariilicially raised, the developmeiit periods 
of the young bees became considerably shorter. Al 37'’ 

I he pupae iji the cells matured one or Iwo days earlier than 
usual, but tlie bees had underdeveloped wings, w\>re sickly 
and cripfdcid. 

This is why in a normal C/olony a constant tempera¬ 
ture of about 35 (k is Tnalntained in the part of the hive 
occupied by brood. In Uio peripheral parts of the brood 
chamber wiierc the mass of bees covering llie combs is 
less dense and, corLsccjiiently, produces less warmth, the 
larvae hatch from the eggs somewhat later tlian at the 
end of the third day and their development lasts more than 
six days. 
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Kxacl observations on 2,000 cells in a Crnnb where 
the queen laid eggs within 24 hours showed that some 
bees developing in iljose cells began eiuergiiig on Uie nine¬ 
teenth day; about a thousand bees emerged on the twen¬ 
tieth and twenty first days, 500 emerged on the twenty- 
second day, ami the rest continued to emerge for Ihroe 
subsequent days. 



Kacli ciirh' in llii.s (li.iirnun rcprt'SiMils a clay's layiiiir of eggs (llu* 
inimlxu* of eggs laid (vidj day is, of coarse, difIVrcii!). Tiu* imhro- 
kon lino from (Jio circlos roprosoids (ho egg slago, IJjo hrokon lino, 
flio larval slago, and Iho dot-and-dash line, llio pupal slago. Mai me 
lioos lial ch from eggs laid on I ho same da\ no! all at once hiit during 
st*\eral (lays. A. S. Sl<oriko\, a famous Hnssian (‘xpcnl in hoo 
biology, tiio anllinr of lliis diagr.im. shows wilh ils asristaiice 
how fr«»m eggs laid on diffort'iii days >oiing hoes may emerge 

on om* (lav 


Idle al»ove lads clearly show tJjal the processes of 
growth and development ol organisms in living nature are 
not identical, that the calendar and biological ages oi a 
living individual can be relatively] dilferenl- depending 
on the prevailing conditions. 

This law is widely applied in plant-growing for accelo- 
raling the development of plant organisms by the pre- 
sowing vernalization of seeds. 

Bee biology oilers an exani])le of the utilization of 
this law for the opposite effect. In queciiless colonies the 
bees intensively warm the areas containing emergency qm'en 
cells, at the same time warming outlying areas less inten¬ 
sively. One may say that the bees liold up for a time the 
development (d the eggs and young larvae in these areas. 
Wc think il. (iincly to mention these facts here, for hut re¬ 
cently some scientists observed certain differences in worker- 
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bees beluiigiijg lo one and the same colony, and declared 
them to be inexplicable. 

A iininerons progeny is the result of a single act of fertil¬ 
ization of one female by one male; this progeny lias been 
reared from eggs laid at the same time under equal condi¬ 
tions, the eggs became larvae receiving eciual food in equal 
quantities and developing at a constant lemporatiire, hu¬ 
midity and light. Such being the case, how could diller- 
ences have ap})eared in I he ]>rogeny? 

“For all the efforts of our scientitic thinking and imag¬ 
ination, we have to stale the exisUuici^ of a causeless and 
arbitrary variability,an entomologist said helplessly. 
His argument was this; given a numerous progeny, the re 
suit of a single act of fertilization of one female l)y oik' male, 
a progeny reared from eggs laid at the same lime under 
uniform conditions, whicli later became larvae and were 
fed uniform food, developed at a constant lein|)eral ure, 
humidity and light, how, then, could dil lerences have ap 
peared in it? Mesides, no one ever succeeded in cn'ating iini- 
lorrn conditions for an artificially-conduc ted e\j)erimenl as 
those existing in nature. 

Granted that this is so, but the (|U(‘(m laying williout 
interruption, eggs laid on dilferent days dc^velop, natu¬ 
rally, under somewhat different cDiidit.ions, just as was 
the case in “one-day .scHuHings” of T. I). Lysenko’s (laiija 
expcriinenls. 

Ry sowing small quantities of seeds of one variety 
on neighbonring strips every day, Lysenko |daced each 
day’s crops nneier slightly dilferent (^.onditions. "riic plants 
on the strips, forming a kind of a living calendar, behaved 
in different ways, the difference ludng at times so marked as 
lo make them quite unlike one another. 

The “one-day seedlings” are to this day used in plant¬ 
growing as an unsur|)assed means of biological analysis 
and of revealing llie lieredity of a species. 

Now let us see wliat takes ])laco in the beebivo wlierc 
the queen lays every day and where the hrood d(>v(dopracnt 
is always more or less uniform under the conditions of con¬ 
stant temperature and humidity. Here a direct influence of 
environmental conditions cliangijig with time is excluded. 
This inlliieiice is indirect, ivilected, and manifests itself 
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in the condilion of I lie colony in response io external in¬ 
fluences. In the final analysis, here, too, each hatch of bees 
emer^Tfing on the same day is a kind of “one-day seed¬ 
ling." 

The inaintenance of constant temperature and humidity 
in the hive is a most important element of l)rood-rearing. 
Fanning bees expend many times as much energy as bees at 
rest, I)ut on a hut day wlicn the sun overheats the hive, 
thousands of bees cool the hive by fanning, and on a cold 
day thousands of others become nurses: cliisttM*iiig together 
on the combs they warm the brood and themselves by ra])id 
movement of their legs. 

Every hatched larva is an object of constant care. 
Some bees just look into the cells and pass on, others pop 
their heads into the cells as if the belter to see wliat is go¬ 
ing on there, others again almost completely disappear in 
t he C(dls and feed the larvae there, unseen l>y t he observer. 
'Hie older tlje larva the more often is it. fed. A very dense 
crowd of bees surrounds the queen cells: no sooner does 
one nurse-be(^ leave the cell than another takes her ])Iaco. 

The larva consumes the food contimially brought by 
bees into the cell, and grows, becoming more and more 
rounded in shape. Idle boney-boe larva Jiniulls every thirty- 
six hours, shedding its skin when it has grown out of it. 

We Jiave not y(^t been able to observe in dcdail bow 
worker larvae arc fed, but we know t hat nurse bees visit 
a larva nearly .1,300 times a day, about 10,000 timers during 
the six days of tlie larval stage. Queen cidls are visited liy 
nurse-bees still oftener. 

It would bo pertinent to explain here why these details 
are so important. Tlie food the larvae receive is, as we see, 
a mixture of foods, and this mixture acts in a way similar 
to pollen mixture in plants. Let this not Ix' taken as a 
mere play on words: direct experinieuts hav(^ shown that 
worker-bees developed from larvae fed by small jiiiclei are 
far shorter-lived than those fed by strong colonies with a 
large population and a great number of niirse-bees. 

The importance of the number of imrso-liees on the 
breeding (jualities of queens lias been proved. The agron¬ 
omist M. Z. Krasnopeyov selected sixteen colojiies of 
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equal sirengMi at a collective farm in Muclikap District, 
Tambov Region, and bred in them various numbers of 
queens, from three to fifty. It is clear that the more queens 
a colony reared, the smaller was the number of nurse-bees at¬ 
tending oacli queen. As was subsequcuitly proved, the best 
of the queens reared under this experiment were those fed 
l>y the greatest number of nurse-bees. They laid twice as 
many eggs as those reared by the smaller number of nurse- 
bees and beaded colonies that produced more honey. 

The explanation of this phenomenon is not that in the 
colonies whore Jiiaiiy queens were bred they were underfed. 
Wo must not forgot that on tlie Ijottom of tlie cell from 
which a mature queen emergens lliere is always senne uncon¬ 
sumed iood lelt. 'riiLS being the case, it seems that the same 
quantit y of fo'wl given a larva by a dilferent number of nurse- 
l)ees is qualitatively dilferent. M.Z. Krasnopeyev’s exper¬ 
iments luriiisb one more proof ol tlie advantages of strong 
colouh>s and reveal one more lactor by nuians of wbicli a 
suHicieiitnnniber of bees in a colony was maintained llirougli 
natural selection. In these experiments each queen was 
still led by hundreds of inirse-l)ec'^, but if it wviv ))ossible 
to reduce tbo number of nnrse-becs still more, the action 
of the food mixture in strong colonies would be still more 
evident. 

The liiology <»f swarming, loo, provides proof of Uic 
importance of Io(k 1 mixture, bul of f his we shall speak later. 
For the j)resejit, we tliiuk it worth while to consider aiiotlier 
aspect ol Iho biological action (d Iood mixlure. 

We liav(3 seen above bow fdant species strive to avoid 
as it were self-pollination and to wliat variety of devices 
they resi)i't in this .striving. The biology of all forms in the 
animal kingdom, too, oilers well-known examples of na¬ 
ture’s abliorrence of incest. 

As Darwin wrote ''close interbreeding diminishes vig¬ 
our and fertility...” and ‘Tio organic being fertilizes 
itself lor a porpeluity of generations. ...” 

Today no oiui doubts the correctness of Darwin’s con¬ 
clusions: with clos(j interbreeding any variety, whatever 
its characteristics and peculiarities, becomes less vigorous 
and sterile. With bees, however, it seems that nothing 
prevents a drone and llie queen he impregnates to come from 



tlie eggs laid l»y one and (lie same (jiieen ami ho reared and 
fed by one and the same colony. Such close inlerlneoding is 
unavoidable under many condilions. W iial cliaraclerisLics 
and peculiarilies enable bees lo escape I he (‘vil coiiseqiieiices 
ol‘ such crossings and to preserve vigour and leiiilily? 

Belore speaking ol tlieiri, lei us recoiled that the Bow¬ 
ers of red clover do not set seed il Uiey are pollinated by 
tlieir own pollen or by the pollen ol <jlber 1 lowers of the 
same plant. In an experiiriont by Micliiirinisis, a young 
plant of red clover was divided into two in spring, each 
half being grown under dillerent cojidilions: ihe soils in 
the [)ols were dillerent and dillerent lertilizers were added 
lo llieni. VVlien the jdaiils began to bliissoin, the exj)criinent- 
(U‘s pollinated part of the hlossonis with pollen Irom other 
blossoms of tliesaine half plant and another part with pollen 
from the other ball reared under dillejvnt conditions, 
'rile result was that the blossoms polliiialed with the pollen 
from the same ball-plant were sterile while those iKdliiiatcd 
with the pollen of the olluu* lialf set seed. 

We have iiieulioned that stunted and non viable plants 
were obtained from rye through selt-pollinalion. lint Mi- 
cliurinisls divided a young rye plant irilo several parts 
and grew each in dillerent conditions. Wlien the [larts of 
the plant eared and blossomed they were mutually polli¬ 
nated. Strictly s]>eakirig, this wts sell-poHinaiion, since 
dll the apparently dillerent plants were closer than brothers, 
closer than twins—they were parts of the sellsaine plant-. 
But the pollination yielded viable seeds from which normal, 
perfectly sound plants were obtained. 

Thus we see that rearing under diiferent condilions 
and feeding dillerent lood helj)ed lo eliminalo the harm¬ 
ful consequences of close breeding. 

This is exactly what happens in the bee coloriy: from 
the third day of tlieir larval life and throughout the pupal 
and mature life, the queen and the drone are fed dillerently. 
The queen receives alim>st exclusively royal jolly while the 
drone ceases to receive it from the fourth day ol his larval 
life, feeding on honey and bcobread to the end of his days. 

Bees provide selectionist plant- and animal-breeders 
with proof of close breeding being conceived by nature 
as a means of preserving heredity. At the same time bee 



life shows that the niolhnd of close breeding by parents 
reared on dilfereid Food and in ddforenl conditions lias 
been tested and ioiind reliable liy nature. Even when the 
jiarenls are closely related by blood siicli a dilfereiice in 
their rearing will ensure the progeny a certain degree of 
viability. 

Classics in biology, however, have repeatedly warned 
practical selectionists against e.xcessivo use of close breed¬ 
ing. Hee biology toadies a good lesson in this respect, too, 
for it proves the necessity of caution and circuirispection 
in crossing breeds related by blood. 

How can we e.xplain Hie iiievilalile death of Hie drone 
that has impregnated the queen? His death may l)e consid¬ 
ered a biological adaptation id‘ tlio bee-colony lo prevent 
the possibility of the drone’s repeated jiarticipation in 
reproduction. 

In the given case nature seems to detest most the 
crossing between parents and their direit olfspring. The 
possibility of such a comhinalion in bee life is ruled out 
under natural conditions. Hut crossing within the next 
degree of relationship the olfsjiring of one parent pair is 
quite possible. True, the closeness between two individuals 
born of the same jiarenls is very great and in other animals 
the crossing of such couples brings about harmful conse¬ 
quences \ery soon. Hee biology, however, provides a 
number of adajilations wliicli cither make the realization 
of such a possibility not iinavoidalile or eliminate its 
had elfects. 

First, it should he noted that wlien a queen makes 
her mating Hight, drones from other colonies join the crowd 
pursuing her and slie may mate with a strange drone. 

Secondly, the liariiiful ellect of possible close Ineeding 
is iiiitigafed liy the mixed food the larvae receive. 

Now’ let us come back to the w'orker or drone larva, 
which quickly becomes bigger and weighs more than any 
of the nurse-bees attending it. A mature larva weighs 
from loO to 300 milligrammes and completely fills the 
cell, which becomes too small for it. Only the queen larva 
has enough space in its big queen cell. 
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DiiriiijL^ till? live or six days of incessant food absorp¬ 
tion, \he larvae accnninlate enough energy lor the coiniiig 
inelainorpljoses. 

On the six til day the larva slops eating and straightens 
out. Little spikes holding the larva in tlie cell and prevent¬ 
ing it Iroiu lalling out can well be seen if enlarged. 

The larva lies in its cell with its head towards the 
opening. Its stoinach, which has been lilled with food 
all this time, at last becomes connected with the rectum, 
and a tiny dro[i ol undigested j)i>llen is stuck to the cell 
base, riien the larva starts spijuiing a cocoon, covering 
the cell walls with “bee-silk” and the worker-bees seal 
this “jiupa-lioiise” with a porous wax cap. 

Ihuj-ki'cpers wanted to observe the larva spinning its 
cocoon but lor that it was necessary to see what goes on 
under the cap of porous wax. Sure enough, they could 
have cut t)ut fnnn the comb several hundred larvae at 
various stages, as is frequently done, and observed them. 
Hut the helpless creatures cannot bear being touched and 
would liave peiished. 'the experimenters wanted to see 
a living larva spinning its cocoon and not just dead larvae 
killed at dillerenl stages ol dexelopment. So ibey contrived 
to have larvae develoj) in crystal cells. 

Transparent cells, just like Nvax cells, were kept in 
a tliermoslat at the necessary temperature. ll(u*e the ob- 
.servers coubi see every move and turn of the larva, hav 
ing passed through which it becomes quiescent. 

A queen larva does not cover itsell comjdeloly with 
the cocoon: the last segments of the ahdoinon remain free. 
This peculiarity of the queen cocoon is connected with 
the presence of lood on the cell base and is of major impor¬ 
tance for the life of the whole colony. 

It takes a queen larva one day to spin its cocoon, a work¬ 
er two days and a drone three. 

In general, drones develop more slowly ami pass through 
all the stages at a slower rate. 

Ill their houses of silk and wax, sleeping pupae spend 
two days (fiueen), three days (worker), and four to live 
days (drone). During this time all that was the larva be¬ 
comes dissolved into a liquid mass by fermerils; all its 
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organs are d(*slrovo(l and liqueliod in the process ol traiis- 
lofination. The living inaUer they were made of continues 
living, and out of it the cells, tissues and orgajis of the fu¬ 
ture bee are built anew from aiiteiiiiae to sting, from head 
to legs. 

Nothing is left of the larva in a mature |)upa. The 
pupal stage is a stage of outward immobility and of radi- 




Oil tl}(‘ lliiriJ iJ;i\ iintchiiig from llu* Hu* l.ova lies 

circled .ind coaijjlchdy filling I ho hnsal <‘inl of I he roll. On 
Iho fourih day llu* larva begins lo straiehl (mj ilsclf prepar¬ 
ing lo pupate 


cal inner changes. The juipating larva weighed about 1(52 
milligrammes and a three-day-old pu[»a weighs only 141 
miUigramnies. I he pupa has heen juMlectly motionless and 
yet it has lost 21 milligrammes, so entomologists seem 
to he right in saying that the pupa is a “stage of consuming 
reserves.” Under the milky white chitiiious skin, im|)eiie-' 
trahle to the eye, the jjlastics acciiiriulated by the larva 
undergo a translormalion, and liiially the amorphous pre¬ 
pupa becomes at last like a real, though immovable, 
l)ec. The white worm that a few days ago went to sleep 
ill tlic cell and during all these days has received 
not a drop of food, will soon awaken in a perfectly 
new form. 

Freed from its skin, the true pupa - the future bee— 
is colourless and almost wingless. It has considerably lost 
ill weight and is acquiring the last properties and character¬ 
istics of a bee. Pigmentation and wings will appear at the 
final stage before emergence. The compound eyes will ap¬ 
pear on the head as purple spots and become darker, the 
thorax, and the abdomen, too, will assume pigmentation. 
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Jjk(* a wax ripe sihhI, l.hr ima^M’s ln>ily is soil l>ul 
gradually il lu'c-oinos inoro (‘lasl’n’. 'I'hc* wiiijifs an* last to 
appi'ar uinlor tlio ]Mipal skin. It is ainay/m^ liow in.*atly 
Llie younj^ lH*(i is packocl in its coll. In each and every cell 
the position ol the imago is the same: the head is slighlly 
herd ami |)resses the unlolded long proboscis against the 
thorax with the ends ol tlie anlcouiatj lt)rmiiig a triangle 



riic larva Iuthiiu'S a papa wliirli in ils linn? will b'^corne a Iftc 
'tin? iiialmf bm gnaws I In* rapping «»[ ils (•clI from williin 


nnd(*r the pn.)l)oscis. The lirsi |>air ol legs is lolded on the 
thorax and seems to hold the end ol the i)rohoscis. 

At last the moment comes wheJi the adult insect wakens 
and sheds the pupal skin. In a ([iieen C(dl this usijall\ 
happens sixteen days alter the laying of the egg, in a 
worker cell twenty one days, and in a drone cell, t wenty-four 
days. 

'J’he bee’s busy lile begins at] the moment of emer 
geiice. She gnaws lier way into tlic bustling bive through 
tlie gossamer cocoon and the wax capping. 

llowover often a bee-keeper may liavo seen young bees 
emerging on tlie combs removed from a bive, he always 
observes this event as if it were for the lirst time. 

Jfe witnesses the sudden opening of a seemingly life¬ 
less sealed cell; queen cell and drone cell caps open like 
the round shutter of a port hole and the worker coll cap 
is gnawed through and punctured, and from the open¬ 
ing there emerge a pair of cautious feelers on the mobile 
head of a hig-eyed creature covered all over with grey 





0 ' 
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One gl; lice nt !l)e «izc and 
position of the larva is 
onoiigh for an cxporionced 
boe-kfi j cr to tell its age pretty 
accurately 


Tljti rrciiture inaJvus iruiny 
clumsy cl I oris to ^ct util oi 
its liexaijnnal cradle and 
seems tu relax nuwand then 
lu collect .slrent>;th lor n new 
ellort. AI last, resting its 
\i)ve li^gs on the edge of the 
cell, it gels out and starts 
wal k i ng a hunt, st ret cli - 
ing and grooming it sell 
with all its six legs. It lolds 
and uniolds its wings, wag 
gles its ahdomen and seems 
to look at itseil horn 
all sides, ihe young lice's 
neck being so Ilexible as to 
enable her to I urn her 
head almost by ‘M\i) 
degrees. 

While one bee is crawl¬ 
ing out of her cell, the 
neighbouring cell opeiivS and 
thiMugh a crack in its cap 
an antenna of another 
youjig bee apjioars moving 
in the air before she 
herself emerges in her 
lunt. 

With a queen laying 
l,ri00 eggs a day, a 
new bee must emerge 
ill the colony every 
mi unto. 

Strictly speaking, Ihe 
emergence of a Itoe is not 
her birth. Wlio gave birth 
to the new bee? The queen 
that laid the egg? The build' 
er-be'cs that collecUvidy 
built the waxen womb in 
which the egg ripened? The 
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inirse lliat day and 

night gave! itiod U) tlin 
hatched larva and warinod 
it like hn>0(1 hens? Or was 
it thousands ni workers that 
Iroui inorning till^ night 
carried nectar and iM)llen 
into the hive to provide 
lood lor the brood, hn* Die 
new general ion? 

Besides, every n(*w-b(»rn 
being becomes separated 
Irojii its mother sooner or 
later, while in the colony 
ol many tln)nsands a new 
bee l)ecomes part of the 
niother c()niiiinnity that has 
reared it. 

In addition to the well- 
known cycle of changes com¬ 
mon to all insects - egg, 
larva, pre pupa, pnpa, 
adnit (or, as entoinologisis 
say “[)erlect’) insect - - a 
young bee is to undergo 
ill tile community one 
more cycle of development, 
one more cycle of metamor¬ 
phoses; I he sequence of 
duties. 

This cycle begins for 
an adult w’orker at the mo¬ 
ment she leaves the cell and 
lasts for several days until 
she makes her lirst ilighl 
to the field where llowx'r- 
hiids are bursting open pre¬ 
paring sw’eot lures for nec¬ 
tar-carriers and aw'ail ing 
pollination. 



The 21-ilay-loiig (k*vi‘lopiiH*iil 
of a l)(;e from egg lo inaliiri* 
insect is shown here in iis 
nodn I St ages. I egg; 4-9 lai va; 
10 pre-piipa; 11-12 pupa; V,\ 
perfect insect 
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CYCLE OF l>lJTf£«» 


A Hivo Inhabit I'd hy Markt*d lieos. C.L*II-i:h*;min^ Jiws. 
Auisc-J.{i‘os (»l' (.>ld(.'r l.arvao. J3uiI(J«*r-Hoos. Aurst*-Boos 
of VoimgcT Larvae. lloiiie-Beos. (.liiard-Jices and Scav 
rnj|'cr-lh*(*s. C.lian^o in Hohavionr and (.liaiigo in Or 
(i;:inizal ion. 


'^lu^ Ions ul‘ lli(*usaiuls workers in the colony are 
very inncJi like one aiiolher. Kor a very long time, ln)\v 
ever, it was thougliL that, all the hees in the colony weri* 
divided into classes, guilds and castes and that upon leav¬ 
ing her cell a bee b(‘c,ame a lorag(‘r, a guardian, a nurse, 
a tanner, a scavenger or a builder ior liie. To lind out what 
was correct and what was wrong in this coininon l)eliel, 
hec-students had to spejid inaiiy days at an ohservatory 
hive into which a group ol newIy-J)orn bees hearing vaiT 
coloured marks was jmt every day. From their iirst days in 
the nhservatory liive marked bees revealed hitherto un¬ 
known secrets of bee communal life. Such was the case in 
the widl-kiiowii cAperiiiients of libsih and in llie ex|)eri- 
ments at the 1'ula lixperimental Apiary which made a 
noteworthy cojitribntion to bee-science. L. I. Pore pel ova, a 
scientilic worker at the apiary, marked thousands ol newly 
l)orii hees with live various colours and pul them into an 
ol)serval(u*y hive. 'Fo mark the bees, Perepelova and her 
colleagues used and improved old live-mark code. Colour 
spots on various parts of the liee's back wxu’e taken for vari¬ 
ous ligures. Thus markings on the upper left part re])resent- 
ed the ligures from 1 to ii, on the upper right part Irom 5 
to JO. \ white spot on the left was 1 and on the right 0; 
a red spot on the leit was 2 and on the right 7; a violet spot 
was 2 and 8; an orange spot 4 and 9; a green spot o or zero. 
The tens were marked on the lower part of the back. 

On seeing in the hive a bee wdth a red spot on the low^er 
left-hand jiart of her back and a violet on the upper right- 
band part J... 1. Perepelova knew it to bo No. 28; a bee W'ith 
an orange dot on the lower lelt-hand part and a green oji 
the upper riglit-haud part w-as No. 40. When necessary, bees 
could be marked beyond the hundred (the fore part of the 
abdomen) and even beyond the thousand (the lower part of 



the alxlomon). Files were kept lor all the marked bees, and 
observations were entered lioiirly. 

L. I. Porepelova })ut into the observatory hives 50 
“Seoul ” .t»;ronps of from lilly lo live; hundred marked bees 
eaeli. 

1 lee keepers say. “riie liee-keeper must know his bees 
as if lie has lived in the hive himstdf/’ and the remark¬ 
able thing about the Tula ex' 
periinenls was tliat they literal 
ly led the observers into the 
hive where each of the tliousaiid 
“.^coul bees could tell them all 
I hey wanted to know. 

While observing the work 
activities of the marked bees 
L. 1. lVre])elova kept watch on 
individual cells in the combs. 

.A net was traced with a 
tiiamond on the glass wall of 
the hive, the contours of the net 
coinciding with the jiatterii of 
the comb. Thi.s net was divided 
iiit<» zones and fcirmed a plan 
or chart, enahling the observers 
both to study the heJiaviour of individual hees in the 
hive and to see whether the work ul the home-bees is con¬ 
nected willi ])aiiicular cells or sjiots on the comb. 

This is what the researchers established in tln^ result 
of their painstaking elforls. 

It came to light, in the iirsl jilace, that while outwardly 
very mneh alike, bees in the colony are markedly distin- 
guished by their activities. As we have already said, bee 
keepers liad sus])ected this long ago, Init they l^elieved that 
each bee was born for certain duties and spent all her life 
lierforining it. jNow it became clear that the bee’s duties 
change with her age, and lilo in the bee hive apj)eare<l in 
a new light. 

Let us (ihserve for as long as possible a single bee marked 
with luminescent paint at her hirtli so that we can sec her 
on the combs even at night. 



I’.xl ricnliii^^ .ill IJircc pjiirii 
of fnun Ilio tumtow 

roll is iln* most (lifficull 
lliin^. ilono, i\ ytinii^ 

iioc gvis out willioiil iiuich 
offnil 
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Iji iiddilioli lu llic (dd avid juM'fc^ctly prarl icaldi* spol-i odo, bci.*- 
sUideiils oIIkm- motliodsof marking A linloiJ circii* hearing 
a minibtT is allacliod lo tlio back of a boo. Aav mark is good for 
marking gron]>s of Ih‘os 

Oil emerging from her cell llie malme bee lirsl brushes 
olf the remains of her pupal skin and two or three ininiiles 
later begins cleaning the cell. She lielps her eider sisters to 
gnaw oil bits of cajvpiiigs, sinoolhs the edges of tlie cells, and 
cleans the inside of the cells with her tongue, for if vacant 
cells are not jirepared for new eggs, ii they are not Ihor- 
onghly cleaned inside, the queen will not lay eggs in 
them. 

The time needed for cleaning a cell so as to make it 
acceptable to the qnoeii is between 21 and 62 minutes and 
it has been established with the help of a chronometer 
that intervals in the work, too, are very uiievi^n, ])robab- 
ly de|)ending on the working qualities of each individual 
bee. In any case, an hour or two alter the emergence of 
a young bee the vacated cell is licked and polished clean 
ready lor a new egg. 

It takes from fifteen to thirty hoes to clean each cell 
and prepare it for occupation; the ages of the bees under 





observalioji (liilVro<l widely ranging 
I rum ono day lo l lirou wooks. 

Ij. I. lVr(^]K'l()va (d)Servcd llial 
while The older bees worked lor 
two inimiles al a slrelch the ytmng 
l)e(>s rested aller a lew seconds’ 
work. Olten iliev crawled jjiIo emp¬ 
ty cells and stayed I here lor some 
limi\ either compleling in this way 
their devadopmonl or l■t‘stinl^ Irom 
their lirst work. ]\Iajiy young bees 
spent some time on bro<jd cells. 

On the lourth day ol her lib* 
the bee ceases cleaning cells. So 
lar she has received lood Irom tilher 
bees, Jiow she begins IcM'ding both 
lierseli and oldi^r larvae, t hus becnm 
ing a nurse-bee. 

Sh(? makes her lirst visit to the 
coiiibs ill whicli honey ami bee 
bread are stored and spends st‘veral 
ininntes there, alter which traces 
of her jaws are seen on the smooth 
surface of the bee bread in the cells. 

'Faking a load of biod the lu^e hurries to the broi‘d-comb; 
there she looks into one cell alter another and stays lor some 
time ill tiio.se containing older larvae. Her supply of b/od 
s|)eiit, the nurse-bee agiiiii goes to the stores lo get more 
honey and heebre.ad lor a new round on the hrood-combs. 

The hee performs these duties betweiui tlu^ fourth and 
the eighth days of her File, aller whicli she enters upon a 
now stage, becoming nui'se lor the younger larvae*. Feeding 
younger larvae and they are leel only royal jelly is llio 
main duty of bees 8 to 12 days old. 

L, 1. Peropelova has not seen in normal conditions a 
bee under 6 days of ago perform tlie duties of nurse-bee for 
younger larvae; the reason lor this is now perleclly clear; 
anatomists, liistologists and physiologists liave proved that 
the siibmaxillary food glands secreting royal jelly are well 
developed only in bees of a certain ago, In a bee less tlian 
six days old Hie glands are srlill devplopjng, and in one Uur- 



'J lic ohlt‘1- a i.O N ji I lie 
ofIciM'r is it visih-d by 
IV(*(.lihg it will) 
.1 inixliirc of lioiuy jukI 
Lcohroail 




l.i'CMi (lays old iJioy bogiri lo atro|diy; accordingly, nurso-boos 
iced Mie yonnj^or larvae and the qneoii when they are be¬ 
tween 8 and 12 (lays ol age, when Uieiriood glands I unction 
best of all. Thus it has been estaidished lliat a direct coji- 
neclion exists between the pliysiology ol the individual 
b(?e, her age, and the lunctiojis she jieriorms in the cedony. 

A similar connection was discovered in the activity 
ol wax glands. Over MK) builder-bees were taken Irom thc^ 
lestoons on the combs, and sincre all the bei‘S were marked 
and the age ol' each was known, it was eslahlished that the 
majority were Irorn 12 to hS days (dd. Sixty thousand pre[>' 
arations (d the bees’ wax glands were made and studied 
and it was discovered that the wax glands begin visibly 
to iiu'Tease on the twellth day of a bee’s lile, stop growing 
on the lilteentii day and then gradually atrophy. The wax 
glands of the niajcu-ity of twenty-thri'c-day-old bees do not 
I unci ion at all. 

All these lads oiuto more proved that the bee-colony 
is orgauiz(^d on a physi(dogical basis and showed liow 
change's in the physiological make-up of the bee determined 
by her ag(* call forth changes of her duties in the colony. 


We have seen our young bee, together with oldm* bees, 

( leaning cells and nursing brood, lirst supjdyiiig ilie older 
larvae with honey and beebread and then feeding the young¬ 
er larvae with the secretion of her brood-lood glands. 
'FJieii she enters on a new stage of her developmeJit. 

Upon linishing lier duties as nurse-bee the lioine-bee 
begins to receive lioney and pollen brought by lield-b(»os. 
The duties (d* liomci-hees are varied: some meet the foragers 
at the oiiLrance and take from Uieni the nectar they have 
brought, other carry the nectar deeper into the hive irom 
the low lying cells near tlio entrance where it was tempora¬ 
rily stored. Still others ram with llioir heads the pollen 
brought into the hive by the pollen-gathenus while these are 
taking lioney betore starting for a new load. 

A home-bee is engaged in storing nectar and pollen 
lor about a week, alter which she gradually gcjcs over lo 
house-cleaning duties. In removing all kind of debris 
from the hive the “charwomen” of the beehive do not 
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jiisl drag Uio ul)jo(;ls l)oyoiul Uk* oa\raiu:o buV \ly soiiu' 
U'M or I wouly yards away to drop Ihoiii llicn?. 

As was r(iCL‘nlly oslaldisIitMl, hoes oi lliis age ]»erlorm 
ojie more dul y it)r I Ik? ( oiniiiimily: it)r a day or two t hey 
art as ‘‘barbers,” day ajid niLdii passiug Iroiii (me bee to 
another and grooiuiiig them with Uie brusljes mi iJu'ii* legs, 
smoothing (KU'h hair tm the head and back with tlu‘ir man 



If yon see ;! hvv willi lu'i* |jolleii.-haslxcl.> fiJIed j);is,s lier l(m(l 
of Jiccl;ir In anollicr i)(‘r, jinl far from I Ik? (*nlr;OK*o. il 
a lair guess lliai i- a forager aiul I lie oIIkm’. a lioiue hee 


dihles. SojneliiiU‘S the toilet of oii(‘ beo lakes as much as 
live minutes. From lime to lime llie “barber” interrupts 
her Work, ch'ans her own mandibli'S, and again looks tor 
a lu‘e iji need ol cleaning. 

This smirch lor a “client" is in ilsell very amusing: 
tlie “harher” runs swiftly over the comb and strokes the 
liees she meets with her feelers until one ol Ukmii responds 
with a quivering ol all lier body. 

It oJten hap]iens that two “barbers" clean ojie lield bee 
simultaneously. 

()iii> cannot help smiling al siting the groomed hei' lilt 
and spread her wings to enable the “harber” to brush tlie 
nether side ol the wings, th(‘ spots between thorax and ah" 
domen, and the hack, in a word, all ])arts ot her body which 
she her.sell cannot reat'h either wilh her mandibles or with 
her legs. .\nd it is exactly to these spols that some oi the 
i)(‘es’ dirt'st eii(*inies, sucli as lice, allach themselves. 

Some of the movements of the “barber” in this opera- 
lion remind us of tluxse made by a pullen-galherer. Tlie 
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hoes clean other boos just as pollen-gat hero is clean I hem- 
selves. 

We may supjko.^e that this work prepares lor now duties 
a Ikh‘ that lias ceased lo receive loads Irotn tielders hut still 
works as a scavenger. 

The last duly ol the hoe at home is guarding the Jiive. 
(iuard duly is perltuuned hy hoes ol all ages with the evco|»- 

tioii ol, very young 
ones, hnl the host and 
inosl vigil aid. guards 
are I he older liorrio- 
hees and old loragers. 

As has been said, 
guard duly ends the 
I)ee’s w'i )rk insido Ihe 
lii\e. Aller Ihis she 
enters on a new stage 
ol di'vidopment, Jier 
longest and last 
sh(*. h(Tornes a lield- 
l>e(‘. 

II we lidlow the 
cliangos occurring in 
an adult bee in time and space, we shall see at once that 
iier iastinct and the ])hysiology of development iiri[)erative1y 
urge lier into the bustle of hive lile anil carry her tartlier 
and lartlier Irom the centre. The rate at which these clianges 
take place depends on various circiimslan-os. 

The scheme of a liee’s life may be likened to a 
bacterium or I ungas colony which spreads from the 
centre, carrying from it colls which grow older as the dis¬ 
tance from the centre increases and die on the colony’s 
J)order. 

After hatching in the central zone of tlie combs, the bee 
performs her first duties there, and as she grows older the 
radius of her activities increases and the course ol events 
carries her farther from the centre. First she works in tlio 
zone wliere honey and beebread are stored, tlien at the en¬ 
trance, on the border line witli the outer w^orld, and iiiially 
she crosses the threshold and Hies abroad, where she meets 
her end. 



(lii.irds ill. till? (MilriincviO'f hinnidablc* 
looking crenhirrs 
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Wc havo just descril)ed the cycle oi thtj hee's sncial du¬ 
ties, as it proceeds under normal conditions. Wo shall 
now deal with the recenlly discovered way oi chanijin^ 
this course artilicially. The discovery was made hy rescvirch 
workers sludyin^ j^rotdems which seemed in no way cv)n- 
nected with the one in question. 

ICxjierimejits were carried out lo study the elloct 
produced on bees by vari¬ 
ous narcotics such as ether 
and cldorolorm, which 
were lormerly used to put 
(|ueens to sleej* b>r arlilicial 
i nscouinarnm. (lariion di¬ 
oxide was proved the best 
lor t his purpose, since its in- 

lIuLM.ce on tho insocls was h,rb„r-l.or wiJI assume auv 
mst aiitanenus,rat her Strong, j,osit.ion to ro.irh wilb Iicm- 

and they recovered ircnn uiaiidibhjs sojuc hidden pari of 
its ellect easily. .\nd wliile *hc olh(*r bee's {uialorny 
the methods (jf apj)lying 

tJie narcotic were being tried on workir-bees it came lo 
light quite unexpectedly that young l)ees treated with 
carbon dioxide skij)ped the duties appropriate to their age, 
became older as it wore and started collecting nectar, 
d'he inlliionce oi the treatment was still deeper in the case 
of queens. 

Viter two treatmeiils with tlie dioxide (at an interval 
ot 24 hours) the young virgins developed prematurely and 
began laying without a mating Hight, their eggs being of 
course unlcrtilized. iJsually an uiimaled queen starts laying 
niilortilizcd eggs at tlu? age of not less tJiajj a inoiitb. 

It seemed as if the sliort 20 minutes spent in the carbon 
dioxide had made the insects several weeks older. 

This reminds one of green fruits, the ri[)ening of which 
is accelerated by ethylene treatment, hut in the case (jf 
bees this acceleration was less patontly inaniiest . 

A bee awakening after carbon dioxide t reatmeiit spends 
a long time, sometimes a whole hour cleaning herself. Slie 
uses all her three pairs of legs one alter another; she cleans 
her eyes and antennae with especial care. Although Jio out 
ward changes are noticed in the bee, dissections show that 
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Iior iimor orgaii^^ iiii(li‘rg‘> divp rliaiigt'S all(‘r I ho livatiiwui. 
I he nnlrirnl a^iiiyr of t he (lo\rl<^i)niciit oJ Uic ^’Injnls is dis- 
lurJfcd, aod a vni/rii*’ Ihh* l»i'« (»nii‘S )»liysiol()i'‘i('a]ly 

Il sJiuuId Jk‘ Ixn'iK* in iiiiiiil, liowwor, I hat all the above 
data based (ni L. 1. IVreiudova’s t)bsi‘rvalions are geii(‘ral 
average lads, and it would be wrong to Ihiiik that 
the lilecyrh' nl eadi iiidivitliial bee proceeds according l.o 

a si rid l ijne schedule even 
under norjual condiliojis. 01 
course, this is not an iron law 
bill a plialile syslein. 

'riK‘ lile si«>ries (jI individ¬ 
ual bees in I he observal i«»n 
hivc' Wine, naluiail\, dillereiit. 
but; si ill lh(‘ abuve-di‘scribed 
laws were oi)S(‘r\ed in tin* be 
havionrol bi'csol t he same age. 

'I'liese. laws were discov¬ 
ered in l.he lollowing manner: 
il was obser\i‘d that in all 
legister(‘d casi‘S oi leeding old¬ 
er larvae, wi‘n‘ engaged bees 
not less than three days anil 
not .more than lhiiiiM.Mi days 
ol age. Among the nurses, 
bees between lour and eight 
days old made up 84 |ier reiil, bees less tlian lour days 
old mad(‘ up (i per cent, and more than eighl days old 10 
per cent. TJii^ conclusion made was that bees between lour 
and eight days old are nsiially nurses ol older larvae. All 
the oilier stages ol a hue's lile, irom birth to diuiili, wtu'e 
sludied in a similar way. 

It should be pointed out here that the lirst bees ol the 
season batched out ol eggs laid by tlie (jiieen at tlie end ol 
winter in I'ebruary — diller Irom bees hatched out of eggs 
laid ill autumn with rc'gard to I he period at which I hey 
perbunn their diilies. We may well siijipose that there are 
diilerimces within narrower liniiLs and that, lor instance, 
May bees dilier in this respect Irom July bees, as do bees 
ill diliorent years, in dillereiit localities, and diilerent stocks. 



TIm' loc.-itiuM of tile .most iiii 
porl;ml gliiinJ.- in I he IkmI v dI' 
th(‘ Im‘o. 'I'lic glionl' .in' iscmm 
nl the liciiriii ()| |IkCh- dex 
incnl ill um‘ iind | In' Iiiitc 
mill the cliiiinjing diilii'S hec 
[M'l’jnniis ill I lie i‘uliin\ dcpeinl 
on Ihn r.oiidilion of Iht hImikIs. 
1. iiniod food giniid; 2 . pli.ivvii 
gc;i J gl,oid;:i.|)osl cri rluii I .H'lninl; 
'i. i honicic gliiml; .’^.w.iv-ii^liiniP; 
li. siciil-gl.iiid; 7. poison gl.ind 
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And III is is (|iiil(‘ iinrjiial, h»r Ihc tt*jiiis (»1 |K‘i|i»rmi ii;^ 
l.lio sorinl diitiv'S iwv l)\ lln‘ mcimU uI 11k‘ ronmniiiil y 

while llie iiiubiliVy ul the lifiiits ol ericli yroiip ;unl 1 Im‘ ahil- 
ily t)l bees tu perlorin si‘veral (iiol all) kinds ol work make 
The whole system ada|dable l»» the (•liai\^ini»: romlitious. 
baloly the abilily ol bees to perlorm ililterent duties at 
one and the same stai^^e ol lib‘ has heen an ohj(*i t oi close 
study which has revi*aled that bees can ]KTlorm even the 
I unctions ol nurses ol the older ajid younger larvae simiilta 
iKMUisly. The ii^eneral conclusions drawm Iroin this slud\ are 
highly interesting. Wliih* L. 1. IVrej)eb»va studied normal 
behaviour ol beivs and disc.ovei(*d tin? laws g«»verniiig’ the 
changy ol duties in connexion wilh a b(‘(*’s age, M. Liiidaner 
studied the exceptions, and discoveretl that ttierc* are indi 
viduals which linger at some or othm* stage ot develoj^menl, 
thus S[)ecializing in the porlormance ol the duly afijiropriale 
to that stage. 1diey perlorm the duty ()l\ say, Jniihler or 
guard tor an excivplionally long time and easily go back to 
that stage. One can t‘asily set? that such bees are mon* dili 
gout ami adroit in janlorming tlu»ir pjiiicnlar <lnt\ than 
others, so tliat research-worktu's stinlxing this |)roblem speak 
of tilt? “iiidinations” or eveJi the “phvsitdogical jnedisposi 
tion” of individual l»ees. I bit Ihi.s in no way contradicts 
the lacts cited above. 

When bees of some age gnnip or other lind no work 
to perform, they become motionless <>n the cojiihs, thus 
ecoiutmizing both their miergies and lorid needed lor move 
ment. At the time of the main honey How, liowever, young 
b(;es be]i»w “liebl age'' join the ranks ol the loragers, thus 
entering an <ddor ago group heloro tlieir tijiie. It looks as 
if lield-liees were recruited irom younger age grou)»s. 

When, on Die contrary, a liol wind ami a scorching sun 
dry up the nectar in tin? lb»wrrs, the lioney-1 low’ is inter¬ 
rupted and the attractive smell ol' honey and wax starts 
spreading Irom the hives, both young Iiees of Die prognard 
duty ages and old loragers become active guards of Die col¬ 
ony’s w’ealtli. A reiulorced guard is posted at the entrance 
and on the landiiig-lioard. Mach bee can sc'o in all direclioiis 
without turning her head and is ready to take wing and 
reinil.sc an enemv attack. 
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FIEIJ> DUTIES 


Young lii'e’.s Hiiplisni of Air. Fliglil liiUuisily and lhi‘ 
Landing Hoard. An Automatic (diockrr of (ioings and 
L.oinings. Hws and KUu'.lvicity. W lu‘n tlu* WnaltuT 
l*n*\(‘]ils Hri'.s fi-oni Flying. How Many IW*s Die witliin 
Hu* Hivi*.' Flight riino and tlic Nninher of Foragi* 'rri])s 
of a Hee. 


VVliilo iKu lorjiiiiig I ho cyclo nl ilulios wil liin llio hivo, 
a l>oo at tlio same liiiio proparos loi lioltl work. Those pro|»- 
arations lake her more or loss time, (lopoiuiiiig on oomli- 
tioiis, and seem to begin with short oxoirisos on open rolls 
which are soon lollowed by short llighls quite unlike I he 
1 lights ol the loragors. On a warm and windless allorinu>n 
a groat number ol young boos may bo observed taking their 
“play llight'' as it is called. 

\ voting bee h<»vers a liUle distance in Iron! ol the 
entrance at no great height and always lacing it. .Mtiu* 
two or three iiiinules in tlie air she alights and goes back 
to the combs lo resume her dulies ol cleaner or nurse. On 
specially line days such Highls are repeateil, the bee again 
Hying in the vicinity ol the hive witli her i yes lixed on it. 
'File Tula experimenters noted as an exlraordinary event 
that Hee No. lo on her lillh day Hew several yards away 
Ironi tJie hive. 

Alter her “laptism of air” a bee increases the range 
of Hight and slays longer in the air. Though she still laces 
the hive and kinqis lier eyes on the entrance, the bee leols 
more at lier ease in the air. Bees of eight fir nine days of 
age Hy around the Jiive in liltle and im rry [lacks, looking 
at it from all sides, and return home some live to seven 
luiiiiites alter leaving it. d’his is tJieir iirst long orientation 
Hight. It is thought iJiat in tJiis way young liees study tlio 
locality and its salient points and lamiliarize themselves 
with the surroundings ol the hive. 

On the same or the lollowing day, the hee is transferred 
into the last class of the “Hying school”: she may stay in 
the air as long as half an hour and Hy without having to keep 
the liivc ill view. Like seasoned forager, she Hies straight 
Iroin the entrance along the air route—to the meadows, 
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tlio woods, and tliu orcliards. riuM'o, she aliji^lils on a elioscil 
Mower and spends some time resting; she does not yet at- 


leni[»t to c<)Jlect neelar or pii 
merely Mies Ironi one Mower to 
fore starling on tier way home, 
hte rests liiice more, tlien eats 
home lor the secioid lime. 

While many bees mak(‘ 
several such idle Mights helnu^ 
lining their erop.s witli nectar 
and loading their pidleii 
l)askels, .some hav(^ been ol> 
serveil tv> master the art ol 
biraging jnnrh quirker aitt r 
one or two trial Mights. 

'riiere arc* recinds ol imli- 
vidmil bees, wliieh, on iirst 
leaviJig the hive and hovering 
ahoiit it lor sonn^ time with 
their heads towards it, did 
Fiol return imjne but Mew in 


ck Jjer f)nlleii-liaskot.s she 
another ajnl again rests be- 
()nc(» back in the hive, the 
some Inmey In fore leaving 



AJ.ifiV pi‘f)plo lu*lie\(‘ that a bee 
CMilerihg on fir Id (bities brings 
into llie ]iiv(‘ bnots of pollen, 
;nid nol of 


ever e.Npanding circles, Ihiis 

jnaking (he play Might an orientation Mighl. d’Jien they 
disap]>earetl and some thirty or lorty minutes laUvr re- 
turned with their lirst loads ot nectar or polleji. 

This is how' a bee, which a lortnight or tiiree W(‘eks 
ago gnawed her way (»nt of the cell and lir.sl saw' I he light 
ol (lay, In comes a seasoned foragesr. J3y lliis time the sm ar 
content in her haeinolynipli has almost trebled, wdiich is 
natural, since sugar i.s the luel which a Meld l>ei) necnis in 


greater (jiianlilies hecaiise her expenditure of energy is 
•li greater than that of a home hee. 


t'iebUiees possess, among other qualilios, the ability 
to leel the coming change of weather. Although nuich over¬ 
rated in old bee-literature, this ability does exi.st and it is 
quite true that on the approach of a storm cloud the foragius 
return honn*. .\t such a time tJio bee-keeper can observe 
a curious sight: the air is alive with Jiuiidreds of thousands 
of bees, Hying pell-mell at various heights all heading lor 
home through the narrow s[)aces between the trees surruund- 
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ing Ihi* a (nary. It should l)o roinarkod Ikmv that llu‘ Ik‘os 
liasloniiig lionio at- l lio approacli ol a I hMiidi'i'-sloi iii liavi* 
iiovi'T S(H*n oru\ so their personal experience cannot have 
laiiijht lliein to (»\pecl li^hl nin.i;, Ihiinder and rain Iroin the 
cloud. And yet, jio soojier does the sky hee.onu* overcast 
and the cloud hide the sun than the l»ees leavij the 1 lowers 
and rusli honu*. 



ciu-li I rip a Im*c rl«‘aiis firr aM!<'iiiiai‘ h . ilr.iwiiij.' 

I lu'iii ilir(nii.rli luT anlcima rlcanns (h'fl ,i ami ll-c 

which she Cdiiihs willi I he bne-jies on her Jcl'^s (r:j?hl ? 


thn* some time tin; ll>iiti( t hrong spei‘ds in)iselessly over¬ 
head, then Invaks np over tlie apiary and quickly dissolves, 
liy tile lim(‘ tlic lirst heavy drojs of llui thunderstorm 
showi‘r lall on the ground the bees have all disappi^areil. 
Deep within the entrances tlio guard-hees are hiding, now 
and again one ol them appears, moves her leelers suspi¬ 
ciously, ami instantly hides Irom the rain. 


Surprising dillereiices may souietimes he oJ)Serve(l in 
the Hying hahils of lield-l)ees. 

In an ex[)erimental apiary there was a colojiy wJiich 
was distinguished lor exceptional order in the inovement 
ol incoming and outgoing bees. It olteii hapi)ens at the busy 
hours oi the honey-ilow that bees going out of tlic hive run 
into home coming bees, and bees alighting with Uieir loads 
collide with bees taking wing. Whatever othm* conditions 
may he, tliis certainly weakens the lield activity ol a colony. 

Th(^ bees in that particular colony lelt the hive at the 
lop ol' the entrance, ran along the front wall and look wing 
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oil' it while tlio bottom of the entrance was left for the pas¬ 
sage of the loaded foragers which moved into the hive Irojn 
the landing board. TJius, trailic in that hive proceeded in 
two rows as it were, the uj>|)er row cojisislijig of outgoing 
bees and tlie lower, of incoming ojies. This detail is rather 
important, il we lake into consideration how congested 
the landing ])oard iji Iront of the hive l>ecoines at the height 
of the lionevHow. 

Wlien an attempt was made to study’, in detail the 
Hying aclivilies ol bees it ]»roved loo miicli lor iJidividnal 
observers t)r even gn)ups ol ol».sei*vers. When the iiuney- 
How is at ils height the number oi bees going and coming 
ill a strong colony is so great that they cannot be counted 
at sight. 

To gain exact data as to Hights in and out of the hive, 
a s[)ecial apparaliis had to be designed. Alter nunierous 
cxporinienls A. H. Lundie succ.eeded in constructing an 
apparatus automatically registoriiig the [lassage of bees. 

The enlranee ol a liive under experiment (the!;colony 
inhabiting it weighed 2.5 kilogrammos and numbered 25,000 
bees) was blocked by thirty tiny automatic rocking levers, 
15 millimetres b)ng and 7 millimetres in diameter each. 
All bees whether leaving the Jiive or returning to it had to 
pass through thirty ])ip(js or tunnels, half ol wliich opened 
from the hive ajid let Hie bees out and llie oUier half opened 
from the landing board and let them in; these cntrance- 
aiid exit tunnels were placed side by side. 

When a l)ee entered a tunnel, her weight caused it to 
drop; the liltle trap-door iell to and while the I)ec was pass¬ 
ing no other l)ec could enter the luiiiiel. Dropping under 
the bee’s weiglit, Hie tube touched a contact, closed the 
circuit and the electric current opened a door either 
into the hive or out, on the landing-board. The tunnel 
resumed its former position as soon as the bee left it to let 
in another bee. 

The thirty tunnels were connected with thirty metres 
which automatically registered the number of passages 
every quarter of an hour. 

The corridors in front of the cxit-tumicls were equipped 
with a contrivance enabling the research workers to keej) 
a separate account of dead bees carried out by the cleaners. 
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Tbirly niiloni;ilic rocking levers piil side by side were IJje 

iiiosL iniporlaril. p ul of I lie app.miUis rt^gislering (be passjigci of 
bees out of and inlo Uie hive. Ibe one represenled here is an exit 
Innnel: as llie bee eiilers Ibe lunnel, ils \Vi‘igbL causes IJm Lube 
lo drop and open the way oul 


Automatical apparatuses siniiillaiicously registered the 
temperature ol the atjiiospliere, tlie strength and direction 
oi the wind, tlie atmospheric pressure, the intensity ol sun¬ 
light, the quantity ol precipitations, and the weight oi the 
hive. 

Everytliing wa.s foreseen and provided for but, as usual, 
practical exjiericnce suggested additions and improvements. 

Electrochemical corrosion ol the co])pcr plates in the 
apparatuses changed their weight; the tunnels constructed 
lor the passage of one bee proved too small lor bees with 
big loads of pollen in their pollen-baskets; loragers with 
overloaded baskets lost- part of their burden and the bees 
coming after these lingered in the tunnel to pick the 
pollen up. 

Peep-holes had lo be made in the apparatus in order 
to establish causes ol lingering, but bees tried to get into 
them through the glass, and spent still more lime in the 








tunnels. The glass of the peep-holes had to be painted over. 
Then electric light by wliicli the a|>paratus was inspected 
at night attracted tlie l»ees, a circii instance which caused 
additional coiilusion in the data. 

There were many oilier lailings in the work of the 
apparatus, although it liail been constructed with much 
care and every detail in it liad been well tlionglit-out. 

At lirst the bees ielt llie weak cuirent in the contacts 
and retreated before the unsecoi loo, J)iit linding no safer 
and more convenient way, they returned and overcame the 
invisible barrier. The more daring among the bees altemptod 
to sting the ruhlier insulation ol the wires, Irom which spread 
an intangible and yet (luile ]»erccptible lorce. lUit the 
rubber did not mind lieingstung and bees restirted lo another 
means of deience; they started covering the insides ol the 
tunnels witli jirojiolis. 1'he exiierimentcrs liad to improve tfie 
insulation, and at last everything was arranged satislac- 
torily so that the experiments could he started. 


Operating from morning till night for lOo days tlio ap¬ 
paratuses registered 2,434,()()() goings and 2,307,701) comings, 
nearly 5,000,000 llights in all. 'riie total weight of the bees 
thus registered was half a ton. 

Jn tliis experiment the research w'orkers wanted to 
study the iiillueiice of the sources of nectar, oi ih(5 time 
of day, and ol tlie weatlior, on the intensity ol Held activ¬ 
ities; they wanted to establish the duration of trips under 
diltorent conditions, the niirabor of trips a day, tlie mortal¬ 
ity rate within the hive and outside*, etc. 

The apparatuses show-ed that liees have their Hying and 
their iion-llyiiig weather, and established the velocity of 
the wind at which bees are grounded. Wind with a velocity 
of 5 metres a second considerably reduced tlie number e>f 
trips. The inllueiice oi temperaliiro was less obvious: in 
early spring the bees made loragc trips at 12 to 14 while 
by the end of May Hold work was started at lU to 18 ’. 
Evening Hights depended more on light than on the temper¬ 
ature outside. 

When, however, the showings of the photometer and 
thermometer were compared with the blossoming time of 
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various honey-planls and the secretion of nectar in flowers, 
it was loiiiid that Held lUghts liad been deleririiued mainly 
by the Held, pasture, I'ood. 

A trap set uikIlm- the tunnels, iJito wliich all scavenger- 
bees iell when removing dead bees Iroju the hive enabled 
the researchers to count tliem and to establish the lact that 



Dlack, and with fray<*d wiup', an ol.! worker bfc 

preserves I be urge to piss lier load ol' ueclar lo her sisters 
to her last iiour 


an overwhelming majority of bees died outside tlic hive; 
the number of bees dying at home was one or two to a hun¬ 
dred. 

Of course Uio apparatuses could not reveal all the 
details oi this plieiioineiion. They recorded tlie passage of 
both a vigorous Hcld-bee on lier loraging trip and ol a dying 
bee which passed outside only to crawl as lar Irom the hive 
as possible. 

It lia.s long been known that, like oilier animals, bees 
and the old queen, too, avoid dying in the nest. This in¬ 
stinct spares the colony the necessity ol removing dead bees. 

In the colojiy under experiment, bo(?s died their natural 
deaths after making an average of thirty two trips, which 
is an average ot twenty one hours in the air. In stronger 
colonies an individual liee is, naturally, several times more 
efficient: she makes more trips at shorter intervals. 

But time lias come lor the bee to die. She is darkened 
with age and no hairs are lelt on lier body. With a great 
clfort the bee reaches her hive on her worn-out wings that 
have carried her lor many miles and passes her load of nec¬ 
tar to a home-bee. V'^ery old bees can collect only nectar, 
for no pollen can slick lo their smooth chitinous bodies 
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ijo longer covered with fuzz, llavijig h'fl lier l)urden in the 
hive, the bee drags lierseli outside. Stumbling, ialling on 
her side and paiiiluJly rising on Iier legs, the bee crawls to 
the end ol the laiidiitg-board, aiul, with the last breaih of 
lile, halt tails and half flies to the ground In die then* and 
thus render the last serviccj to her cidony. 


SIMILARITY AND DISSIMILARITY 


Wliy Are VVorlvors I 'lilil^e I lie Queen and the Drone? 
Wlnil V. J. Micliuriii Proved by Crealing the Kandil- 
Kilaika Apf)le. i\iirse-l5ees and Micbiirin's Alc'iilor 
Method. 'J'wo Figures Ka pressing Uje J3e(‘’s I ife Slory. 
IJow Workers lleseiubJe Oiieeii and Drone? 


Nnw tJial we have followed the life sj>an of tlic work¬ 
er wo may well ask: How is it that the (fueen and the drone 
produce olts[)riiig (■apuiblo of periorming a wide variety 
of operations wliich neither of tiiein can ])erform? We know 
lhat llie queen sj»eiuls practically all her lile in the hive 
doing nothing biit lay eggs, tliat I lie drone does notliing 
in tlie hive and merely awaits a molding with a virgin 
queen: neither the queen nor tlie drone lias wax glands; 
neither of them can build combs or has ever built a cell; 
noillier has tools lor gathering pollen or nectar; neither 
is capable ol storing lood or bringing into tlie hive a single 
drop of nectar, a single load t)f ])ollen; neither is capable 
of feeding brood. A well-known saying maintains that chil¬ 
dren resemble their pareiils, l)ijt then wliy arir worker-bees, 
the offspring ol the queen and the drone, so unlike their 
parents? From whom do the workers inlierit their talents, 
since neitlier the lather nor the mother possesses a single 
one ol them? What comlilions deteriniiie this dissiinilarily 
between ])areTits and children? 

We remember tdie example c)f black-blood represented 
by llirce bisexual forms one of which is more like male, 
the second mure female, and the third an intermediate 
between tlie two. Afler pollination, each of tlie.^^o plants 
produces ollspring of all the three forms and thus part 
of the progeny is naturally unlike tlie parents. Hut in this 
case the three forms are lertilc and, consequently, capable 
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of propagating their kind by more or less complex means. 
With bees, liow^ver, the third form is sterile. Where docs 
it come Irorn? How is it ro|)rodijced in the progeny of the 
queen and the drone? Pondering upon these questions, 
Darwin justly said that the example of social insects and 
hivo'bees in particular was a special dilficulty in his tlieo- 
ry and that it miglit “well be asked how is it possible 
to reconcile this case with the theory ol natural selec¬ 
tion?'’ 

To elucidate this t‘oiifusing pheiiomonon, Darwin cites 
the example of tlie animal stock, in whicli he sees a simi¬ 
larity with worker-bees. 

'riio stock is a well-known decorative jilant from the 
seeds of which gr<)W thick tults hearing double flowers 
of dillerent colours -snow wJiite, cream, lilac, pink or 
spotted (inottlc<l). The double llower is made up ol petals 
alone and contains Jio stamens or pistil: it withers without 
producing seed, lint whence come the seeds tor propagating 
the variety? Tluis seeds are produced by the lew homely 
single plants little suited to adorn tlio ilower-bed. 

Through long and careful selection llower-lovers have 
bred the lertilo varieties of the stock producing seedlings 
with beautiful but sterile double llowers and with some 
single and fertile planls. Darwin's conclusion is that 
such a variety could have l»een m*eated only by selection 
having been ajiplied to the family, and not to the indi¬ 
vidual. 

If we draw an analogy between the llowers of double 
.stock and the sterile werker bees on the one hand, and 
between the pistil and slaiueiis in tlie single stock plants 
and queen and drone, on the other, then Darwin's explana¬ 
tion will help us to visualize the possible way of the for¬ 
mation ol the bee- species in which iiiiertilc progeny normal¬ 
ly dilfors from the fertile parents. 

“This dilliciilty, thougli appearing insuperable,” Dar¬ 
win writes, “is lessened, or, as 1 believe, disappears, when 
it is reinemhered that selection may be a])plied to tlie fam¬ 
ily, as well as to the individual, and may thus gain the 
desired end.” 

lint this explanation was not exhaustive, since it shed 
light only on one aspect of the phenomenon and did not 
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explain in what way habits peculiar to sterile female in¬ 
sects can inlhioncc the males and the iertilo leiiiales which 
alone produce oilspriiig. Idealist biolegisls instantly no¬ 
ticed this Haw in Darwin’s great theory and were not slow 
in availing tlieinselves of an oj)portiJnity of disputing the 
materialist teaching of Darwin. 

Professor August Weisniann, a (lerjnan scientist, was 
the first to do this. The materialist theory of tlie develop¬ 
ment i)f liviiig nature is based on the assumption that en¬ 
vironment and conditions of existence play a decisive part 
in tJie acqnisilioii ol new cliaraclers and properties by an 
organism and considers the iiilieritanco of these new char¬ 
acters and properties not only ])ossil)le l)nL necessary. But 
Wcismanii tried to |»rove that the proj^erlies and charac¬ 
ters acquired l)y a plant dnriiig its lile cannot be inherited 
and that this typo of inheritance does not and cannot exist. 
To hijn, bees seemed an important, even a decisive, proof 
of bis assertion. 

Sterile lorms cannot inlluencc lioredily, since they 
produce no oilspring, Weismann exclaimed. Wo have **sex- 
less” individuals in insect commnnities, which means that 
there are in nature animal lorms ijicapable of reproduction 
but constarilly reproduced by parents with whom they have 
no likeness. And yet, these animals, themselves incapable 
of Iransiiiitting anything to the oilspring, have nndcrgoiie 
modiiications in the course ol the earth’s history. 

“Does this not destroy the last stronghold of our op¬ 
ponents,” Weismann gloated. “Is this not a proul that licred- 
ity is determined solely by a special liereditary substance 
whicli is never generated anew but constantly grows and 
multiplies, and lor which the living body is merely a passive 
container, a nourishing mediuin, a case.” 

Weismann taught that the “bearer of heredity is con¬ 
tained in the chromosome material,” and llio chromosomes 
“represent a separate kvorld, as it were, a world independent 
of the body ot the organism and its conditiorKS (jf life.” 
He asserted that the cause ol change in the h(>redity of 
organisms can lie only in the Sf)ontaneons change of the 
liereditary substance, that all such changes an? accidental, 
iiidelinite, subject to no external inlliicncos, and that 
the environment, the external conditions act like a sieve 
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ill selecting out of the sum-total of all changes such as 
contribute most to tlie adaplaliility of tlie species. 

The gisl of this theory was, as wo see, the invented 
hereditary substance, and the principle of Weismannism 
consisted in tfic uuju'edictability of cbaiiges in the hered¬ 
itary substance. 

Agnosticism denying the objective necessity of nature, 
the discouraging idea of unknowability that is what lay 
at the bottom of Weismarm’s teaching. 

Star!ing from bis pseiido-scieiitilic premises, Weismann 
discarded Darwin’s idea that the iiilertile social insects 
had lost their fertility only as a result of other changes. 
According to Weismann, tlie prime cause of the appear¬ 
ance of infertile worker-boos could liavo been only accidental 
changes in the chromosomes, the hereditary substance. 


Basing lliemsolves on Weismann’s principle of the 
“determinants,” his lollowcrs diligently invented complex 
schemes of the action of the chromosome apparatus of hered¬ 
ity in l)(‘e life. In accordance witli these schemes and 
putting iorward the argument tliat females hatch from 
fertilized eggs laid by the queen and males from unferti¬ 
lized eggs, some oi the Weismaiinists went so far as to state 
that in the bee colf)iiy the queen is Lite repository of 
only male determinants, owing to which her uniertilized 
eggs produce drones, and tliat dromes, on the contrary, 
carry female det(U*ininants, which is the reason why leinale 
qucHuis and workers develof) Iroin fertilized eggs. 

Thus the false teacliing that tlie embryo jilasm is in¬ 
dependent ol the body logically led Weismannist-Morgan- 
ists to the absurd conclusion that the father and the moth¬ 
er are not the parents of their children; that for their 
children the parents are brothers or sisters; that a I'ernale 
is merely a feinalc covering of the male substance while 
a male is a deceptive? exterior hiding tlio female substance. 

(Certain biologists studying the problem of tlic appear¬ 
ance of social insects, siicii as w^asps, ants and honey-bees, 
tried to prove that the colony consists only of males and 
Icmalcs, the majority of the latter—the so-called workers— 
being underdeveloped owing to undernourishment. 
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This seems convincing enough at the first blush, but 
can anyone wlio stops to think iigroo tliat the worker is 
merely an “umlerdevelopod” queen unable to realize her 
hereditary properties and characters owing to undernour¬ 
ishment? Tills premise, strictly siieaking, is not far removed 
from Weismamrs views. 

(J) 

Here j»re llie bniiiss (»f worker (realre), (jiieeii (lefl) and droin* 




The develojiment of a worker lakes four lu live days 
longer lliaii that of a queen and her nervous system is 
better develojicd than tliat ol the queen. How, then, can 
the worker be considered an lindarckveloied insect? 

Late in the nineteenth century, when biologists were 
arguing as to wliat conditions produce sexless workers in 
the bee-eoluny, 1. V, Mieburin who lived in a Itussian 
town then called Kozlov, and whom the world did not 
know yet began Jiis study of the inlluencc of gniltiiig on 
plant varieties. 

Micburlji studied the cljariges in heredity jnoduced 
outside the sexual process, tbrougb changed conditions 
of lile and changed food in plants, but it is clear now 
that the laws he discovered in the vegetable kingdom 
lurnish the key to the secret of heredity in bee lile as 
well. 

Plant-lovers arc well familiar with Cytisus Adami, or 
Adam’s broom, a bizarre tree which is mentioned in many 
text-books. There are many descriptions of its dull red, 
bright yellow, and purple flowers growing on one tree with 
diflercntly set branches covered with sharply dilfcring 
leaves. This plant olten has ilowcrs of two diliercMit kinds in 


169 


ono cluster, and soiriclimos one flower is divided into two, 
one half hoiiijf yellow and the other purple. The ytdlow 
half of the dorsal standard is lugger and the [ujrple smaller. 
There are even llowers with a bright yellow corolla and 
half of the sepals purple. 

This tree, a living and growing mixture of the common 
yellow and ivurjdo brooms, was oldained by Adam not 
through crossing but by graftijig on to ordinary l)room a 
bud fiom the beautiful luish “golden shower.*’ Alter a year’s 
rest the gralted bud broke into many shoots, out ol which 
the most vignrous was chosen and propagated. From this 
shoot sprang the varicoloured Adam’s broom in which 
the tissues of twu dill (Merit vai’ieties liave blended without 
crossing and the resulting plant produces ollspring with 
leaves and llowers (jf a pronouncedly hybrid origin, inter¬ 
mediate between the slock and the scion. Here heredity 
was changed obviously and solely througli a change in 
food. 

Darwin considered this “a most iin[)orlant lad, which 
will sooner or later change the views held by idiysiologists 
with respect to sexual reprodiu-tion, ” and his loresight 
was corroborated seventy years later, in 1938, when in 
an introduction to the complete works of 1. V. Michurin, 
Academician Lysenko lor the lirst time clearly lormu- 
lated these new views with respect to sexual reproduction 
by stating tliat: “Assimilation also takes place wlieii two 
sox cells iuse.” 

This exceedingly clear statement shows that hybrids 
obtained through successlul gralting, as in the case of 
Adam’s broom, do not cliller in principle Irom hybrids 
obtained through usual crossing. 

But tlie broom was an unexpected and incomprehensible 
freak in the practical experience ol a gardener, the work 
of blind hazard, and it was not Adam who enriched bicjl- 
ogy with a very important discovery. 

It fell to T. V. Michnrin’s lot to (iemonstrate by breed¬ 
ing late in the 19tli century a new variety ot apple-tree— 
Kandil-Kitaika - that gralting and liision can be made the 
means of not an unexpected and chance, hut ol a conscious 
and purposeful inlluerice on a plant. In Michurin’s selec¬ 
tionist work there appeared plants (he called them 
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mentors) which fed with their sap hybrid scions; the latter 
being hybrids were more pliable, more apt to be inllueiiced 
by the nature of their mentors through which some ol their 
properties were strengtliened, others weakened, and still 
others altered. 



Bcti-poiriual ion iacroasc.s tlu? nops of fruils 
aiid berrios sovenil times ovi^r 


The Weisinaiinist-Morgaiiists, votaries of idealist p^^cudo' 
science, refused to accept the idea that the heredity of 
plants can in any way be changed by this method, but 
with the help of the mentor method I. V. Michurin pro¬ 
duced scores of new varieties and proved that ieeding lostors 
natural characteristics. He continued to use his method and 
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created a large iiumher of now fruit varieties which made 
his name famous. Miclmrin’s pupils have further elaborat¬ 
ed the mentor llieory and perfected the technique of apply¬ 
ing this potent melliod lor changing the nature of plants. 

In his closing speech at the session of the U.S.S.R. 
Lenin Academy of Agricultural Sciences held in August 
1948, Academician Lysenko summed up the long argument 
of the Michurinists against the Weismaiinists: lie demon 
slrated a tomato plant with red and yellow I mils growing 
together in one cluslcr. 

The branches with dilfereiitly-colourod fruits were cut 
from plants grown Irorn seeds. But the seeds had been 
obtained not through cross-pollination of the flowers, but 
from a hybrid ol>iained llirough the blending of a rod-fruit 
and a yellow-fruit tomato plants; they were vegetative hy¬ 
brids; the seeds were from an oltspriiig ol a variety whose 
nature was altered by the mentor method. This was a living 
deinonstration of Lysenko's words that “fieredity is deter¬ 
mined by Ibo specific ty()e of metabolism. You need but 
change the typo of inetabolism in a living l)()dy to bring 
about a change in lieredily.” 


Niiw let us recall the process of rearing tlic worker and 
the queen, let us recall laying workers and queens with 
worker characteristics, and the feeding of larvae, described 
in foregoing chapters and showing what fundamental 
changes in the nature of the bi*e, in her anatomy and in¬ 
stincts are brought about by a chango of diet, and ask our¬ 
selves: are not tiie laws obtaining ii(*re similar to the in¬ 
fluence of tfio mentor in jdants nurtured on clianged 
food? 

In this case liec liiolog}' furnishes a tangible example 
of nature directing ilie di^velopment of organisms through 
feeding, through directed metabolism] in developing em¬ 
bryos—the larvae. 

This is not an abstruse hypothesis. The most experi¬ 
enced of bee-koe[)ers, who know their profession down to 
the finest details, have long been utilizing the inllnence 
on the nature of queens of the nurse-bees that rear llicm 
and—through them—improving the colonies. 
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Special experiments have proved the influence exer¬ 
cised by nurse-bees on their ieodliiigs. 

At the Tula Experimental Station, A. S. Mildiailov 
removed combs containing eggs ol a si rain of bees wilh 
long proboscides and placed them in a colony of bees witli 
short |>roboscides, and out ol the eggs laid by the queen 
with a long proboscis hatched bees with shorter prol)o.s- 
cides. lie reversed tlie experiment and placed combs with 
llie eggs of a short-proboscided qnccii into the hive of bees 
wilh b>ng jiroboscides. idle bees Jiatched from these eggs 
had longer proboscides. 

And yet the results of A. S. Mikhailov’s experiineiils 
were slow in gaining recognition. In lliis they shared the 
fate of the assertions of many pracl.ical bee-keepers that 
iinrse-bees are capable of considerably c.hanging the hered¬ 
ity of the brood they feed. So it became necessary to clar¬ 
ify this probiem, the significance of which is groat both 
for the theory and practice of bce-kee|)ing. 


In the Slimmer of 1949 at the apiary in (Jorki Lcnin- 
skiyo, near Moscow, and at the apiary of the (-entral Exper¬ 
imental Station in Barybino, also near Moscow, were con¬ 
ducted two parallel series of experiments studying the role 
of nurse-bees. The aim of the ex peri me ills was to reveal 
whether royal jelly secreted by nurse-bees could influence 
heredity. 

It was decided to plan the cxpcrimciils so as to bring 
out tlie iiiilucnco of nurse-bees not on anatomic character¬ 
istics which are more ancient arid more stable, but on 
behaviour, which is more susceptible to inllucncos. At 
the same time it was clear that to come to correct conclu¬ 
sions, such characteristics of behaviour as, for instance, 
“fussiness” would not be suificienl. Although all bee-keep¬ 
ers know that bees may diifcr in respect to this quality, 
the danger of incorrectly assessing expressions of it was loo 
great, since it would be diificult to establish an objective 
criterion. 

To find a clear answer to the question, it was decided 
to study the influence of nurse-bees on an obvious and in- 
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disputablo varielal characteristic, such as the capping of 
honey-tilled cells. 

As has been noted above, black forest bees from the 
north seal each cell containing honey with a white con¬ 
vex cap slightly above the level of honey in the cell leaving 
a little layer of air. Grey mountain boos Irom the south, 
on the contrary, seal their cells with a Hat corrugated 
cap ))laced directly on the honey so that the cap seems 
dark and wet. 

The characteristics of the varietal behaviour of bees 
seem to be materialized and concretized in the type of 
capping. It would have been hard to iind a better object 
for the exi)erirncnters in the solution of the task before 
them. 

Combs sealed by southern bees were put into a hive with 
bees that had been reared by northerji nurses Irom eggs 
of a grey mountain queen. The combs were filled with hon¬ 
ey from top to bottom and sealed with “wet” corrugated 
cappings, some of which were scratched away by the 
experimenters spelling the word “Food.” Honey, like liq¬ 
uid gold, was flowing from the opened cells. The experi¬ 
menters awaited with interest what the bees would do with 
the cells. For do something they must—instinct makes 
bees repair damaged combs and seal the cells anew. How 
would the daughters of the “dark-scaling” race reared by 
“white-scaling” nurses seal the cells? 

The combs were in a glass observation hive and with 
every day the word “food” stood out more and more clearly 
in slightly raised wiiite characters against the background 
of darker “w^'t” surface of the southerners’ seals. 

The experiment was repeated several times, and by 
the end of the summer a collection of combs accumulated 
on the laboratory desk with clcarly-perceptible w^ords 
“Food”, “Variety,” etc., wrought out in white cappings. 


When K. A. Timiryazev experimented to prove that 
the formation of chlorophyll in a leaf is due to light, he 
covered a box of young cress seedlings with cardboard 
in which letters were cut out, thereby making sun-rays 
“write.” And in the bright green of the lighted plants 
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against a yellow background of colourless shoots the sun 
wrote the word “Light.” Tirniryazev called tJiis experi¬ 
ment “a photograph of liic. ” 

In the experirneuts we are describing the combs coii- 
lirmed by cell cajjpings that the lormalion ol a variety 
is coniiectod with the action oi lood. 

Just as tlie Michuriiiists changed tijrough graltirig tlie 
nature ol the yellow-lriiit tomato variety into a red-lriiit 
one, tlie bee cxperimeiilers, througli a change in lood, 
changed a dark-sealing strain ol l>ees into wJiite-sealing, 
thereby convincingly proving tliat a natural “mentor” 
plays a very important part in shapijig tlie lieredity of a 
bee-colony. 

The rearing of the brotid, highly perlected through 
selection, has become a biological jiroiierty ol the bee. 
It pnividcs a lurther demonstration ol the correctness of 
the Micliurinists’ conclusions regarding the shajiing of 
lieredity, and hellos us to understand Jiow it is possible 
lor a sterile workcr-bee leeding the larvae with the secre¬ 
tion of h(‘r brood-food glands to reproduce hersell in suc¬ 
ceeding bee generations, at the same time transmitting 
to them the changes in anatomy or in instincts acquired 
by the colony. 


Now let us reconstruct the life-cycle of the worker- 
bee. Alter emerging from the cell as a mature insect she 
lives about six wveks. Hero we mean only summer bees. 

People usually think of the bee as a creature that 
syiends its lile in llight, moving over llowers, bathing in 
the Hood oi sun-rays, sucking sweet nectar and, covered 
with golden pollen, imbibing the beady scents of 
spring-tide. 

Tliis idea is naive and very far from tlic truth. Out 
of her six-week lilc a worker leaves the hive lor a few 
dozen hours, almost 900 suiuiner hours out of a thousand 
being spent in the hive. Autumn hoes, which live as long 
as 5,000 liours, spend in the hive something like 4,900 
hours, and lor several long months lorm part ol the ever- 
moving cluster in which the colony linds protection Irom 
winter frosts. 



The twiliglit and warmth of the hive —these are the 
worker-bee’s clement, these make up the environment of 
her liie. 

Tile few hours spent in llight are only fleeting episodes 
in her life, thcfy are ojily sun-lighted intervals in the 
constant darkness oi tJio hive. In tlie behaviour and ways 
of the worker (so unlike either of her parents) we see a queer 
blending of the queen’s devotion to her liome and the 
roaming spirit of the drone. 

01 course, calling this a likeness is a crude way of 
speaking, here wo see but an embryo of a likeness. But 
then the queen and the drone reproduce only the embryo 
of the worker-bee, the rearing and upbringing of this em¬ 
bryo is the occupation ol the workers, wlio, tbrongli food, 
can cause tlie worker larva to depart irom bolli the parents 
and, througli royal jelly and bro«)d lot)d of the nurso-bees, 
can implant in it their own cbaracleristics and instincts. 

The direct and indirect inlluonces of the environment 
assimilated by the W(»rkers are transmittod with food 
Ihrough one cliaiinel to t he laying queen in whose body this 
food is transformed into an egg, and tlirough another to 
the larva liatclied Irom that egg and producing a worker, 
a drone, (»r a queen, according to the conditions of the de¬ 
velopment ol (jach egg. 

That is liow every individual, and in the linal analy¬ 
sis, the whole colony is reared and transformed. Jn thou¬ 
sands of interwoven individual lile-cycles the colony de¬ 
velops spiral-like, each turn of the spiral reproducing the 
road travelled by llie progenitors. At the same time the 
colony itself goes its way, which, of necessity, vrill be fol¬ 
lowed by its successors. 



THE WAY TO NECTAR 




i- 


THE COMMUNITY S BREAD-WINNER 

IK‘i\s on Sliepliml’s Piirsi* and on IJazcI Catkins. Uuw 
a Kilograinmo of llojioy Is <iallHMcd. Tlu* Diroclion of 
Flights and Fixaliojis. Time Factors in Working Flow¬ 
ers. Mixture of I'ollen in lA)ads Ihonghl to Ihc Hive. 

Ill order duly to appreciate the thoroughness, persist¬ 
ence and pertinacity with which the winged pollinators 
work, one shovdd observe a bee on shepherd’s purse. This 
cruciferous plant is not included in any list of honey- 
bearing plants, for, although there is plenty of nectar iji 
its fragrant llowers, the llowers themselves "are extremely 
small, homely, and someliiius all but imperceptible. 
Bees on slicphord’s purse is a sure sign of a poor 
honcy-llow. 

To collect nectar or pollen, a bee must be comfortably 
seated on the Bower. In the flowers of the plants she is to 
pollinate the bee finds not only comfortable landings but 
a coiiveiiiout arrangement of iioclarics, stamens and stig¬ 
mas, and even coloured markings in the shape of lines or 
dots—the so-called honey signs—showing the way to the 
nectaries. But the flower of shepherd’s purse affords the 
bee no footing whatever: the bee is here a chance visitor, 
and no conveniences are provided for lier. The small size 
of the corolla set on a long thin pedicle and the arrange¬ 
ment of florets in the cluster make it diificult for the bee 
to alight. And to crown all this, the boo is often too heavy 
for the pliable stem of the plant, so that when she clings 
with all her six legs at the pedicle on top of the stem and 
inserts her proboscis into the calyx, the stem preserves its 
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balance lor but a sliort moment. This, however, is sulii- 
cienl lor the bee to catch a linn hold of the llowi^r. Under 
Uic weight of the bee the stem then bends low and meas¬ 
ures its length on the ground. But the bee, falling together 
with the flower and lying on her side or upside down, wdth 
her back or even head to the ground, couliuues lapping 
with her spfu)!! the nectar hidden in the llower which is 
several times smaller than herself. The bee leaves the llower 
only alter sucking it dry of nectar; she then Hies some 
distance from the llower and awaits in the air until the 
stem, freed from its burden, straightens up. Then she alights 
on the next llower on the same stem and, clinging lirmly 
to it, starts taking the nectar, the stem again howdng to 
the ground. 

Watching the persistence with wliich the bee works 
shepherd’s purse, we must remember that from one llower 
she can take mere liundredtiis of a milligrajiime of nectar, 
a drop as big as a pin-point. The hoc has to repeat her 
acrobatic feats on shepherd’s purse dozens of times before 
her lioney-crop is partly tilled with nectar. 

But this is an extreme case. On more “convenient” 
flowers nectar is collected quickly and methodically. 
Here the general and particular anatomic correlations in 
the structure of both the llower and the bee are revealed 
with cs[)ecial clarity. With precise inovcmcnls of each 
part of her body the bee inserts her prchoscis into the nec¬ 
taries to see if they contain nectar. These movements 
arc performed from dilferent positions for dilferent Howlers, 
the most convenient position generally being adopted. If 
the nectary is empty the bee Hies to another Howx'r, if 
it contains nectar she sucks it up. Having worked one 
flower, the bee goes to the one next to it. 

It is also interesting to watch the behaviour of pollen- 
gatherers. 

Dandelion ])ollen is humid and sticky, and sometimes 
bees roll over the llower, l)ru.shiiig their sides against it, 
to cover their hairy bodies with pollen grains which later 
on they remove with the combs and brushes on their legs 
and then put into the pollen-baskets. 

On reaching the landing-board of her hive with a load 
of the humid and heavy pollen, the forager rests for a con- 
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sidcrable time, now and then making the fanning move¬ 
ments. This she does to dry tlio pollen. 

The beliaviour of bees on alder or Ijazel catkins is en¬ 
tirely dillereiit. Both alder and Jiazel produce dry, pow¬ 
dery pollen. A very sliglit sJiock will cause the llowers 
to eject all the ripe pollen grains. And the bee Hies to the 
catkin from below, cau¬ 


tiously alights on one 
side and slowly and 
carefully proceeds up¬ 
wards. If a [)ollen grain 
falls, it will be ar¬ 
rested by the hairs on 
the bee’s body. 

Now and then the 
bee hangs from the cat¬ 
kin by one foreleg, re¬ 
moving the pollen from 
head and abdomen with 
the other and passing 
it to the middle j)air 
of logs. 

A bee clutching with 
all her legs at a shep- 



A forager buries herself in the co¬ 
rolla of a dandelion, where she finds 
both pollen and nectar 


herd’s purse llower uii a drooping stem offers an illustration 


of the foragers’ pertinacity, while a bee catching with one 
claw at a hazel calkin shows how proficient they are at 


gathering food. 


The movements of a bee working a flower arc so quick 
that it is impossible to analyse them with the naked eye; 
only velocity filming has ouabled us to see in detail how 
a bee collects her load of pollen. 

Taking-off, landing, burrowing among the anthers and 
the quick movements of the bee’s legs all seem merged 
into one. But if we observe the sequence of movements, 
which can be done more easily in an open llower like the 
poppy, wild rose or apple-blossom, we can see the bee, 
upon alighting in the centre of the corolla, vigorously 
scratch pollen grains off the anthers with her mandibles 
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and moisten them with nectar; soon she is covered with 
pollen grains sticking to the hairs on the head and the 
thorax. The bee repeatedly mbs her body willi her iorc and 
middle logs, passes the antennae through the aiitenna- 
cloaiiers, cleans the proboscis, eyes, and thorax, and rubs 
one leg against the oilier, all the time bustling among the 

anthers. Pollen collects on the 
brushes of the middle legs and is 
now and then combed oil by the 
spines on the hind legs, which also 
brush the pollen irom the body. 

Plying in the air and soaring, 
the bee continues to brush pollen 
oil her body and gradually trans¬ 
fers the pellets of sticky pollen 
to the pollen-baskets on the 
hind legs. Under natural coudi- 
iions all this happens in a much 
shorter time than it takes ns to 
describe it. 

The chain of movements re¬ 
sulting in lilling the polleii-bas- 
kels is repeated several limes 
and while the liind legs are com¬ 
pleting one scries ol ojieralions 
the tore legs have started the 
following one. This explains why 
all the movements seem to occur 
simultaneously. 

[Ill addition, during her llight 
from flower to 1 lower the bee 
continues to press the two loads 
in her pollen-baskets. The loads 
in the baskets on the right and left legs are always of 
equal size and this is quite natural, for it would he diffi¬ 
cult for an unevenly-loaded bee to reach her hive. 



Ill working blossoms pro 
ducing dry, powdory ymllen, 
a forager ascends the calkin 
from below 


Bees on Powers deserve special attention. 

All living creatures display persistence in obtaining 
food for themselves and for their olfspring. The roots of 
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plants find their way to moisture sometimes through lay¬ 
ers of stone. A mountain goat will scale inaccessible clilfs 
and jump over precipices to reach a green bush. A sea-gull 
flies dozens of miles olf to sea to catch a small fish for 


its young. 

But when a lield-Iioe leaves her hive she has already 
had her meal of Jioney, she is not hungry. Slie does not 


feed directly on nectar or pollen 
and she no longer feeds the broc>d 
Jierself. 

Sic 7WS non robis melUficatis, 
apes, Virgil said in his Georgies, 
altliough in his time it was not 
known that a forager may be dead 
by the time the nectar she collect¬ 
ed is traiisforined into honey; it 
was not known then that a bee 
collects honey lor the colony in 
which she will not live long, for 
the larvae which she will not 
feed. 

A bee collects food for the com¬ 
munity as a whole. No matter how 
much lionoy the hive contains, the 
bee will go on and on bringing 
more in as long as there is neclar 
in the flowers and empty cells to 
store it in. 

A forager never liros of suck¬ 



ing and lapping food with her 
proboscis wherever she can find it, 


DoroIJiy Hodgi*s, a Hritisli boo-koe]HM’ 
and ariisl, lias made a si?rii»s of draw¬ 
ings ill wliicli is ariislically dopicIcMl 
the process of gallieriiig pollen into the 
pollen-haskel. SJie lias explained the 
function of the mitral hair of the pol- 
leii-hask('t, forming the axis of the pol¬ 
len load as it were. JJer drawings ch^arly 
show how the hairs on the tibia hold 
the load from outside 
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but she (Iocs not satisfy her hunger in the process, she does 
not eat what she finds. 


Similarly, bees avidly siiching water do not drink, 
they do not qucncli their thirst in this way: as has been 
stated olsewljoro, both t he imcLar and whaler a bee gathers 
go into tl)e hoiioy-crop with chitin-laid walls. Like the 
load (d‘ pollen in lit pollen-baskets, liquid food, too, is 
brought into the hivt^ and put into the combs as stored 
food for the whole of lh(> colony. A forager’s honey-crop 

is not lier stomach, not an organ for 



assimilating food which an individ¬ 
ual consumes, it is a reservoir 
for temporarily storing communal 
food and at the same time a retort 
for its primary processing. 

It would be wrong, then, to 
think that the boo’s proboscis is 
her mouth. And true enough, the 
mouth proper with whicli the bee 
eats is a small folding muscle -the 
stomach-mouth — connecting the 
honey-crop with the alimentary 
canal. 

This muscle is a cleverly con¬ 
structed organ. It sucks up pollen 
grains that get into tlie honey- 
crop together with nectar and con¬ 
veys them into the stomach prop¬ 
er. The valve can open to honey 
the way from the honey-crop into 
the alimentary canal, wdien neces¬ 
sary. The qnaiitit y of food it lets 


In her vivid and exact drawings, D. 
Hodges shows in a dynamic form the 
movcmenls of the legs willi wdiich a 
flying forager conliiiues lo distribute and 
pal down the pollen masses. From the 
drawings the (felails in I he position of 
the hairs and spines on the bee’s legs 
become quite clear 
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pass is jusl enough to enable the boe to perform her work. 
If the bee works a lot, cleaning the hive, feeding the brood, 
building combs, carrying water or nectar, tlien tlie muscle 
valve lets more food through. If, on the contrary, the 
bee is inactive in tlie hive, the valve relaxes and less food is 
consumed. In this way the ana¬ 
tomic structure of the boe is j»er- 
fectly adapted for the satisfac¬ 
tion of the needs and require¬ 
ments of both the individual and 
the colony. 

If the colony has little food, 
all the bees in it get little, if 
it lias enough, all the bees get 
enough. But if the colony has 
an excess of food no bee is ca¬ 
pable of eating too much: the 
surplus is stored against a 
rainy day. 

A forager emerges from a 
cell built by the preceding 
generations; she is nurtured 
with food brought into the hive by her elder sisters and 
she brings food to the hive not so much for herself as for 
her younger sisters, for the future generations. 

For each bee the colony is nest, warmth, food, protec¬ 
tion from enemies and the possibility to take part in the 
propagation of the species. All this means life and this 
is what each bee in her turn gives the colony. 

VVe have mentioned above that before leaving the hive 
a lield-bee takes some honey to be able to return if she 
finds no nectar in the Bowers. Then we should bear in 
mind that a Hying bee needs fifty times the amount of 
oxygen needed by a resting boe. The body temperature 
of a bee in flight is ten degrees higher than that of a mo¬ 
tionless bee and a Hying bee may be described as a warm¬ 
blooded animal. A certain quantity of food is necessary 
to generate the energy expended in Bight. A study of 
carbohydrate metabolism in bees has shown that before 
leaving the hive a bee takes about 2 milligrammes 
of honey and spends about half a milligramme a kilo 



'the aliment ary canal of tlie 
bee along whicli food passes 
in tlKMnsecI's liody. 1. phar¬ 
ynx; 2. oesophagus; ‘.i, lion- 
oy crop; A. proviMi trie ulus; 
5. snirill inlcslino; (i. roc 
turn. The jimclioii of the hori- 
ev”Slomach and I ho pro- 
vent rinihis is shown in de¬ 
tail in tlie figures on 
pages 181 and 852 
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melro. Tlius this lioiiey must last her about four or five 
Iviloiiietres. And tljat is exactly the distance bees usually 
cov'cr. 

A fielder briji^^s homo about 50 inilligrammes of nec¬ 
tar whicJi, upon condensing, yield iwenty to thirty milli- 
gramines of honey. From this microscoi)ic quantity we must 
deduct the 1\yo milligrammes cojisuined by the bee, and 

the total the colony re¬ 
ceives as a result of one 
1 light is something like 
20 milligrammes of hon- 

oy. 

So we sec that many 
tljousands of “bee- 
llights” arc needed to 
store in the combs a 
kilogramme of honey. 

A kilogramme of the 
sweet food is the nectar 
from more than 100,000 
dandelion corollas (each 
corolla consists of dozens 
of florets) or of from 
1,500,000 to 2,000,000 
acacia flowers, or from 
4,000,000 to 5,000,000 
sainfoin llowcrs, or from 
0,000,000 to 7,000,000 
flowers of red clover. 

If wc add up the distances covered by the foragers 
of a strong colony during a heavy honey-llow we get the 
equivahmt of a flight to the moon. All tlie bees in a fair¬ 
sized apiary make <luring a summer the equivalent of 
several flights to Ihe sun and back. This is no wonder, 
either, for it is known that the bees of one colony visit dur¬ 
ing the season nearly 250 million flowers. 

In order really to understand the bee, we must always 
think of the many-mouthed colony ol the tiny winged 
creatures. All this light and dynamic system seems to be 
tied in a knot of counteracting gravitations, the tliousands 
of individuals that make it up occupying a certain volume 



T}j<! ii[»p(*r ligiiie .'^liows a haiglliwist 
seel ion (»!' lionry-stoniaclj, provor 
Iricniiis. inlosline and riTliin 

TJk? \-sliii|)('(l opening LeUveeii fcM 
lliick lips (sloiiiacli'inoulh) at U 
snniiJiil of pro vent ricn Ins project ii: 
into the honey sloinacli, is given L 
low, more enlarged 
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of space ill tlio air. The individual iricmbers of this system 
are in constant motion and, imbibing food drop by drop 
sometimes at a distance of several kilometres from the 


hive, bring in stores from everywhere. 

Leaving their stationary hive and Hying in all direc¬ 
tions and at various heights, Ihe foragers make their way 
into the remotest corners where they can iind [)lants produc¬ 
ing nectar and pollen. Then they 

return to their liive, leave their \ ^ ^ 

loads in the combs and once more ri l 

scatter in all directions. 

During a heavy honey-flow, the v\L 

busiest time for bees, endless cur- 
rents of home-coming bees meet 
the foragers hastening to the lield. 

Thin dotted streams of honey flow ' ^ 

from morning till dusk towards ihe * , . , , 

narrow bco-ciitrancc, beyond which ihan an wnplv on.« 

till! unloading and storing of 
honey is going on. 

The bee’s llight life is short and cacii momi'nt of ilight 
is expensive for tlie colony. 'J’Jiat is wliy the bee lias ac¬ 
quired through natural selection the instinct of economizing 
time and energy in flight to the niaximuin. 'I’liis is easily 
seen oven in cases when bees deviate from the proverbial 
“bee line.” 


In the memoirs of Kb. A’, .'\brikusov, an old Soviet 
apiarist, author of Bee-Keeping in America, there is an in¬ 
teresting story from the times when Abrikosov headed the 
big apiary of the Lesniye Polyany State Farm. 

“I often observed,” says Abriko.sov, “that on calm 
days the bees flow over the tall pines to a buckwheat lield 
situated in the middle of a forest, ’riirough lield-glasscs 
you could see them there like sparkling gold specks. But 
as soon as the weather changed and a wind rose the bees 
look a roundabout way—along the forest road and a cut¬ 
ting. This observation was verified several times and showed 
that early in the morning and on windy days the bees 
did not try to ily over the forest hut invariably took the 
road and the cutting. It looked as il the early scouts had 
brought in the news that the day was windy and that the 
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roundabout way should bo taken, wliich the entire forager 
force followed.” 

Bee-literature abounds in similar observations. 

During the honey flow, neither wind nor high water 
will stop bees Hying alield. In his poem Bees the poet Ne¬ 
krasov described an ai)iary on a knoll surrounded by w^a- 
ter on all sides. The bees continued flying over the Hood¬ 
ed area to the wood and to the distant meadows. It 
was easy for empty bees to cross the watery expanse, but 
on the homeward flight, loaded bees fell into the water 
so that it became alive with thi‘ir struggling bodies. On 
tlic advice of a passing peasant, big branches were stuck 
into the bottom along the bees' route; home-coming bees 
landed on them to rest and safely continued their way 
home. 

At this busy time no bee capable of going afield will 
remain on the combs, neither will slie waste time while 
working the llowers. One more important feature of bee 
behaviour—a preference for certain llowers- becomes es¬ 
pecially noticeable at the time of a copious honey-ilow. 

It was noted long ago that, although generally bees 
visit hundreds of various plant species, they collect nectar 
from the llowers of only one particular species during one 
flight, in which they differ from many other insects. 

Acknowledging that “bees are good botanists” and 
unerringly distinguish species when visiting llowers, Dar¬ 
win olfered the following explanation of this phenomenon: 
“No one will suppose that insects act in this manner for 
the good of the plant. The cause j)rol)al)ly lies in insects 
being thus ejiahlod to work quicker; they have just learnt 
how to stand in the best position on tlio llower, and how 
far and in what direction to insert their proboscides.” 

And indued the time study of bees’ work on the flowers 
of various species has shown that a bee spends much more 
time collecting nectar on a flow^er she is visiting for the 
first time and whose structure she does not know, than 
during her following visits to similar flowers, after .she 
has familiarized herself with Ihom and learnt to work quickly 
all the nectaries. On the llowers of one variety bees no¬ 
ticeably economize time also in collecting pollen and fill¬ 
ing their pollen-baskets with it. 
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This fixation iuslirict makes the bee the surest and 
most reliable pollinator for large-scale agriculture where 
extensive areas are sown to uniform crops of one particular 
variety with thousands and even millions of siniullaiuously 
opening blossoms of similar plants. 

True, a microscope study of numerous samples of pol¬ 
len from pollon baskets of bees has shown that they con¬ 
tain, as has been stated above, an admixture of foreign 
pollen -material evidence that the bees have visited other 
varieties. More precise observations and analyses have 
demonstrated that the poorer the honey-flow the greater 
the number t)f dilferent varieties and even species visited 
by bees. But we kmnv now that this does not detract from 
the bee’s value as a pollinating agent. The Michurin law of 
the importance of pollen mixture explains to us why it is 
not only harmless but even advantageous for the success¬ 
ful pollination of plants that hoes’ fixation halut exists 
side by side with certain deviations from it. 


BEE *'DANCES” 

Do Decs Know Tlicir Way to the? Flowers? Scouts in 
Fliglil. Two T>^X's of Dunce on the Combs. The “Tigiirc 
Kiglil ” Dance*ami Its “Steps.” The SdIui* Angle of t])e 
Air 'J’riaiigle or Why u Dee Cun Find Her \\ ay Alone. 


No sooner has a ricli source of nectar appeared even in 
a far-off meadow than thousands of bees hut yesterday 
inactive on the combs lly in an endless stream to exactly 
this spot. 

How does nows from the plant world reach the hive? 
Who brings word about the state of the nectaries in 1 lowers 
to the bee-coloiiy? 

To find a reply to this question, a simple but convinc¬ 
ing experiment was made a liuudred years ago. Close by 
two beehives in a stone wall there was a niche closed by 
railings with cre^epers clinging to them. A saucer with 
slightly moistened sugar was put on a stool in the niche. 
A beo from hive No. 1. inhabited by yellow bees was 
brought on to the saucer. She sucked sugar for some time, 
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then inado a few circles over the saucer as if lakiiifJj bear¬ 
ings, and making her way from the niche through the creep¬ 
ers rel urnod lo Jior hive. A quarter of an liour laler about 
thirty yellow bees were Hying about the niche as il look¬ 
ing for an entrance. One bee alter another got through 
several layers oi Ihe living curtain and settled on the sau¬ 
cer. During the following days while the sugar was loft 
in the niche il was visited by the yellow l)eos but not 
by a single bee from the iieighboiiring hive of black 
bees. 

If, was quite clear that the news of iJic sweet lure in 
the niche Ci>vered by creepers became quickly known to 
the colony of yellow bees and remaiiKul a secret tor the 
black ones. 

Hut bow does a bee that bas discovered a ricli store 
of food tell others about her lind? And ln)W do tlio nuiner 
ous new bees lind their way to the spot discovered by 
their sister? It cannot be supposed that hive-bees learn 
of tlie blossoming of nectariferous plaids within the range 
of their Uight just by liazard. 

It is impossible that blind liazard should be the deler- 
Tiiining factor in any sphere of life, in any of its inaiiifesta- 
tions. The world wo live in and of which we form part, is 
a world of inalter developing according to laws; it is, as 
J. vStalin said, “a coriiiecled and iidcgral whole, in 
which things, phenomena are organically connected wdth, 
dependent on, and detenninod by, each other.” 

Science, the enemy of hazard, had to reveal the iiiter- 
depcndeiice and connectiims between llowors and bees. 

The loragers lly willi such certainty to the source of 
nectar as if they already knew the road. 

In a chapter of Anna Karenina describing Ix'viii’s 
early moriung sporting trip Leo I'olstoy writes: “. . . llie 
minutest sound could bo heard in Iho calm stillness of the 
morning. A bee buzzed past bis ear. He looked up and 
saw a second and a third. They came out of a yard and 
were Hying over the hemp field straight in tlie direction 
of the swamp.” 

A keen observer of nature I hat Tolstoy was, he once 
more noted this peculiaiity i)f bee Hight in describing the 
bee-garden Levin went to for fresh honey. 
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“In front of the openings of the hives, it made his 
eyes giddy to watch the bees and drones whirling round 
and round about liie same spot, while among them the 
worker-bees Hew in and out with s|)oils or in search of 
them, always in the same direction into the wood to the 
llowering lime-trees and back to the hives.” 

And indeed, bees seem to lly all in one and tlic same 
direction, one alter another. 

Moreover, each lorage area is visited by exactly as 
many bees as can proiitabiy wnrk it. 

In an experiment carried out in a locality where no 
honey plants grew, ten niterbnsh llowers were placed in 
jars of water at some distance Irom a hive. Five bees came 
to the llowers and were marked. Alter a while the same 
bees wore seen working the llowers. "J’he next day l-hese 
live bees were again ol)served, four of them gathering nec¬ 
tar and the tilth pollen. Other bees were seen Hying past 
the llowers l»nl lor some reason they did not alight on 
them. 

Then the number of Howrs in the jars was doubled 
and tlie number of l)ees working them increased to eleven, 
two of which collected pollen. 1’he eleven bees continued 
to work llie niterbush and no more came. Ami again other 
bees passed by the llowers and made no attempt to work 
them. 

All this looked as if an experienced someone were 
directing the bees to this or that area in accordance with 
the volume of work there. 

To study the problem in more detail, further interest¬ 
ing experiments were staged. Numerous observations in¬ 
variably showed that bees arc far more diligent and per¬ 
sistent in visiting large clumps of plants than solitary 
plants of the same species growing wide apart. This fact 
reveals one more sim]>le and effective means through which 
nature encourages the cohabitation of masses of liomo- 
goneous plants and leaves unserved plants separated from 
the mass of their kind. 

Still the question remains: IIow do bees locate forage 
areas and how do they regulate the number of ncctar-and 
pollen-collectors? 
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Long ago bee-keepers suspected the existence of scout- 
bees in the boc-colony. Perhaps it was these scouts Alexan¬ 
der Pushkin spoke of in one of his poems; 

As soon as the early floivercts 
Appeared where the snow had vanished^ 

From its wonderful waxen kingdom, 

From its cell with the scent of honey 
The first little hee came flying; 

It flew to those early flowerets 

To gather sweet Spring's glad tidings. . . . 

But it is not only in spring that the scouts lly abroad. 
Observations show that a number of field-bees in a colony 
are regularly engaged in checking the slate of flowers and 
establishing whether they contain nectar. 

What arc these bees? An answer to this question has 
been furnished by some of the experiments conducted at 
the apiary in Gorki Leninskiye. 

It was noticed here that during the manipulations in 
the evening or at night tlio reaction of certain bees to 
the light of the lantern at the glass wall was extremely 
lively. While the rest of the population of the hive contin¬ 
ued bustling over the combs paying no attention to what 
was going on around, certain bees—very few in number— 
hastened to tlie light and if it was moved, followed it like 
a magnet. 

These light-sonsitivc bees were made to follow the lan¬ 
tern into the glass passage in front of the entrance and 
after being marked allowed to return into the hive. When 
observations were resumed at the bee-entrance the next 
morning the marked bees were among the first to leave 
the hive. 

So it was as good as proved that scout-bees arc partic¬ 
ularly attracted by light. We have had occasion to men¬ 
tion that the percentage of sugar in the haemolymph of 
field-bees is high, and it is quite probable that this phys¬ 
iological peculiarity determines the f’eld-stage in the de¬ 
velopment of each bee, just as the greater development 
of the glands at certain stages of the bees’ life determines 
the activities of nurse-bees or architects. 
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So lar so good. Suppose the scouts that leave the hive 
first are the first to discover a new source of nectar. But 
the scouts alone cannot feed tlie whole colony. 

Now, let us put a feeder with mint syrup some twenty- 
five metres nortliward from the hive and wait ior the first 
bee to visit it. Let us mark her with a white dot and see 
what happens next. Alter the first bee has reached her hive, 
the number of bees coming for the syrup will immediately 
increase. While they are busy we shall mark all of them 
and when we have marked, say, fifty bees, let us put more 
feeders at the same distance from the hive at the three other 
points of the compass. The syrup in these feeders is of equal 
concentration but devoid of any smell whatever. 

After this nothing will change: the bees will continue 
visiting the lirst feeder with the smell of mint. 

Tlieii we repeat the experiment and pour into the three 
new feeders the same syrup as in the first and observe cer¬ 
tain cluuiges ill tho behaviour of the bees. As before, the 
northern feeder will be visited both by marked bees and 
by new-comers, but in addition, bees will come to the three 
new feeders, and mainly unmarked ones. Each feeder will 
be visited by approximately as many bees as the lirst. 

The conclusions from the two experiments arc clear 
enough: lirst, the smell of the food was in some way made 
known to the bees recruited by the scouts, and .secondly, 
the bee that came to the hive from the mint-smelling feeder 
conveyed to the recruits that they should look for food smell¬ 
ing of mint but did not indicate the direction where it 
was. In the two experiments all the feeders were placed at 
equal short distances from the hive. Perhaps this is of some 
importance and perhaps nothing of the kind will happen 
if the feeders are placed at dilferent distances and farther 
from the hive? 

A feeder of carnation-smelling syrup w^as put at 750 
metres from a hive. About a score of bees that came there 
lirst were marked. Soon after they reached the hive, new, 
unmarked, foragers came to the feeder. All the unmarked 
bees wore put into a cage, so that only the marked bees could 
come to the spot, collect the syrup and return home. This 
was done to prevent too many bees visiting the feeder, 
which would have been confusing for the observers. 
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Later on the feeder was taken away and about ten 
pieces of cloth smelling of carnation essence were scattered 
at dillerent distances but in the same direction. Observers 
were posted at each lure to count bees visiting it. Within 
a period of an hour and a half—the time during which 
the observations werci in progress—only four bees wore reg¬ 
istered on the lure at 
75 metres from tlie hive; 
not a single bee came to 
the one at 200 nielres; 
live came to the lure at 
400 metres; seventeen to 
the one at 700 metres 
and as many as 300 were 
seen on the lure at 800 
metres. 'J'he lure at 1,000 
metres was visited by 
twelve bees, and those 
still larther removed 
from tile hive by very 
few bees. In a word, the 
greater number of forag¬ 
ers came to the lures 
at the distances least dif¬ 
fering from the original 
one. Since of all these 
bees only the twenty 
marked foragers had visit¬ 
ed the feeder previously, 
there was no doubt that the recruits had in some way 
been inforiiied of the distance. 

13ut in Nvhat way? Karl von Frisch, an Austrian profes¬ 
sor, spent twenty years of his life finding a reply to this 
question. 

The glass walls of observation hives and the marking 
of bees long ago enabled students to learn what the hive's 
emissaries do on returning from a successful forage flight. 

Returning with a heavy load a bee is visibly excited; 
she runs through the hive-entrance, makes her way to the 
upper part of the combs and stops in a crowd of bees. She 
regurgitates droplets of nectar from her honey-crop and 



Tilt* usi; of llic six-fianic ol)>(‘rvalory 
hive lias iMiahlciJ I ho ohservors To 
make major (lisoovcfiios in !lio fly¬ 
ing act ivi lies of hoo.^. A fairly si rang 
colony can live in such a hive and 
the behaviour of Ihe liees in il is 
closest lo I In* nalural. A long gla.ss 
lobby conneds the boe-enlrance with 
Ihe Old lei, owing lo wliich I ho great 
numbers of bees corning from Ibc 
field do jiol confuse I lie observer 
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liome-becs suck it iroiii her mouth and one 
alter another (’arry the nectar t<j the cells 
lor storiiij^. 1'Jjen the lora^er !)ei^iiis spin- 
nijjg' alunit on Iho conil) descrihing little 
circles, clock-wise or anti chick-wise. These 
characteristic inovt'inejils wen* called 
'‘dances" and descrihed accurately enoii^di in 

182o, hut only a (‘entiiry later.in 1923— 

I heir ineanin.^^ became known. 

The he(‘ conlinnes her ‘‘dance’’ for sev¬ 
eral secoiiils, soiTieliines about a minute?, 
and some ol t he lield-bees I hat had been 
doinu’ nothiim* l)elore she came join in th(^ 
dance. 'I’liey hastily bdlow the dancer, and 
seem to stroke her with their oiitstrelched 
antennae, reiKuitim^* her every movement 
(this is worth notin.i’!). 

The daneco* tlani runs io another ]>lace 
on the combs and i)eriornis the quick .steps 
ol her dance bolorc* Jinother ,i:»Toni) ol bees, 
idler which she makes another trip to the 
source of nectar now km»\vn to the hive, 
followed there by the lirst ol tlie l)ees she 
has recruited. 

()ji comin;^’ home with full biads, these? 
in their turn may recruit juore bees. 

Tljis is whaV ba|)j)ens when a bee discov 
ers a rich source ol lioney or pollen not lar 
from the hive, in lact, no farther than 100 
metres. 

The l)ehiiviour of bees discoverin;.j nec¬ 
tar or pollen at a distance ol loO metres 
or more from the hive is very interesting. 


If one follows tin*, movemciil.s i»f n f(.)iMm*r, 

one will sc‘ 1 * that sln^ almost aIways runs in cnrv(*(i 
linos closed in various ways. 'J’lie ^lianieler of I lie 
curved lines is difh'reiil. in different dances but 
in similar dances it usually is Uie same. The fig¬ 
ures represent varial ion.'; of the sickle, round, wag¬ 
ging (figure eight) dances and of transition forms 
between these types 
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Tliey, too, run intt) the hive and liave their load of ncc- 
lar lakcn iroiii llu»in hv the home-l>ees, alter which they 
he^iii their dance, liut iJjis lime the dance dillers markedly 
Ironi tlic »uie we have just described. 

Wlien Ifie source is clo.se by, llie bee d(?scribes little 
circles like I lie letter “o'’ with a radius not more than 
one cell; with the source at some distance the bee describes 
somethiui»- like tlie li«fure eight, with the radius ol eacli 
hall circle as long as two or tliree cells. 

In perlorming this com|de\ dance (Ihe lirst researcher 
to analyse Ibis dance described it as a liall circle to tin* 
lelt, a straight line, a bail circle to the rigid, a straight 
line and again a ball circle to Ibe lelt and so on) the bee 
wags her abdiuneii during t»ne td the straight runs, and 
this earned liu' dance the name ol “waglail” in distinction 
IVinn the lirsi dance called “the round dance.” 

For some time the waglail dance was considered a 
cuinmuaication aliont sources ol pollen while the round 
dance was connected with sources ol luntar. We know now 
tliat this was wrong, lor the I wo dances may indicate sources 
ol both nectar and pollen. 

It is NNorlb Jiientioning that dillereiil races of l)ees 
dance dillerently: today we know ol a “sickle” dance, 
a variatioji ol the lignre uglit dance, wliicli, however, has 
nut yet lioen studied in detail. 


Bees bringing abundant loads to the hive dance on the 
cojiihs. 1'he.se dances, a peculiar lorm ol rellecting the cii- 
vironmeiilal cojidilioiis, can he observed in the hive every 
(lay. But can we interpret their objective signilicam^e? 
It is easy eiioiigli to ascribe a delijiite meajiing to some move¬ 
ment ol Die ieeler or to a turn (d the body, hut it is much 
more dillicult to verify if I his is nnl. a I rick of tlie imagina¬ 
tion on the part ol an over-conlident observer vviio thinks 
he understands nature. 

Nevertheless, thanks to remarkable achieve me nis in 
otiier hraiicJies ol hicdogy, it lias become possible to decipher 
Die “language” ol the various inoveincuts in the bee dance. 

Long helore the interpretation ol the bees’ mute lan¬ 
guage was started, 1. P. Pavlov discovered an iniallible 
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method lor studying tlie l)ehaviour and motor reactions 
ol animals. Tliis method, a great triumph ot materialist 
natural science, enal>les Ihe research worker objectively 
to analyse all the liigher manilestalions ol animal lite and 
the entire l)ehavionr ot animals. 1’he researcli work(‘r com¬ 
pares the stimuli experienced by an animal wilh its reac¬ 
tions lo these siimuli and llien establisJies the laws govern¬ 
ing Ihe correlalions he has cd»served. 

In Sitting loi'tli at a session ol the Academy ol Sci' 
ences Ijeld Septembin* 14, h)2l, Ihe resiills oi Jiis long si udies 
of the salivary glands ot the dog I. 1^. l^u lov said that 
all rellexes or inslincls, which are tlelinile and n\gnlar 
read ions of a living organism lo delinite external agents, 
are basi»d on the signalizal ion prindjde. 

The history oi I lie discovery and inter[)retation ol sindi 
a signal sysleni in bee lile is ol nincli iiileresl. We shall 
speak here of cerlain lemporary connediojjs established 
between llie colony and the external world where the col¬ 
ony linds all it needs lor ils gruwlh and development. 
These connediiins are ol Ihe type wITuh 1. V. Pavlov con¬ 
sidered or^Liuns b)r adaptijig tlie organism lo Ihe conditions 
ol ils existence. 'I he slory ol th(‘ study ol bee <lances, which 
are just such organs, will al the same lime he a story of 
the discovery ol the first links in Ihe “wireless'" nervous 
system of tlie bee*'colony. 


A feeder of sweet syrnp was placed al a distance of 
ton metres irom an observation hive in an ex|>erirneiital 
apiary. A piece (jf cloth scented wilh lavender was pul 
under the leeder so that llui hees associate*! Ih** bicalion 
of i*}od with lavender scent. While ten bees lirought Irom 
the hive were sucking syrup iJicy were marked in a cobnir 
code. Through the glass wall the observers saw Ihe bees 
dance on In-ingiiig liome the load of syru|). 

The recruited bees that came to Hie te(*der were put 
away in a cage (we n*)W know why) and only the It'ii marked 
bees could Ireely coiru* and go. 

Forty live inimites later Hie leeder was taken away and 
two pieces of lavendcr-sceiiled cloth liid in the grass, (.me 
near the hive but a liltle distance away Irom the place 
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where the feeder had l»een and anollier 150 metres away in 
the opposite direel ion. 

Four miniilcs laler l»ees recriiiled by tJie ten soonls 
visited the lirsl lavtnider-seenled i)ieci‘ and during the 
lollowiiig t hree <jiiarli*rs ni an Inair Isees were observed 
there, while the first l>ees to visit, the second piece came 
Miere only t(‘n minutes alh'i; it had been placed aud during 

Tile (!\ptMimenl was reiK‘alt‘d several limes with iMvari- 
able n'SiiUs: the lures placed nearer the hive were discov¬ 
ered mor(‘ quicLiy aud easily, liut j»erhaps llie bees lound 
them (.'idy i)ecause they were ms»r thi' Jiixi*? 'bo .settle this 
doubt, the e.\i»eriineMls Were radically chaiigml. 

.A lei‘d. r wit h bees sucking syrup was idiict'd on a 
scented cloth liDO metrt‘S away troin the hive. Eleven marked 
bees establislu'd regular cruises between lJu‘ hive and the 
leeder. Then the leeder was reniove<l and Iwn sct'iitmi pieci‘S 
ol cloth hid in tlu^ grass, one at a distanco ol 500 metres 
but somewhat away irom lJ)e s.pt»i wlime the leetler bad 
been, and the other not lar irom the hive. This lime the 
near-by sj)ot. allracl(*d h‘ss than a sc»>re of bet‘S while the one 
at a greater distanco was visited by more than sixty. The 
only possible conclusion was that the localioii was signal¬ 
ized by the scouts. What., then, is the ualure of such a sig¬ 
nal? This conld b(» dt^t(Minined only by sLiidyiiig what 
went on in the hive. 

Two groups of bees from one colony were marked with 
two dilloamt colours oji two ieeders. The bees found oji 
the leeder 10 metres from the hive were marked blue, and 
those on the leeder almost 500 Jiiotres Irom the hive, red. 

TJk* observers were posted on two sides of a one-coinb 
observatory hive and awaited the results. They had litllo 
onougli liope that tliey would be able to see with the miked 
eye any diilennice in the behaviour of the “blue” and “red” 
bees. Still, Indore inventing new methods in case no dif- 
lorence was ohscu’ved, they deemed it worth while to see 
the results ol the experiment. And the results were encour¬ 
aging. The idienomeiion here was brought into being out 
ol its coiiditi«>us. 

Two “blue” bees came to the hive first and started 
turning round on the comb describing simple small circles. 
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They were followed by “red” bees which, freed from their 
loads by home-bees, bei^ari describiiiij a iiijfiire ei^hl. Many 
pecple saw all this allerwanls liundreds ol limes uJid no 
doubts remain as to the coiTecliiess (d the conclusion. 
The coiicentraliou ol the syrup ])roduced Jio ellecl on the 
fif^Mire of the dances, il was sim|.»lo circles lor near sources 
and the wai^i^ing eiuhls, lor the luies at a i^realer dislance. 
When syrup in the leeder was replaced by |)olleii the results 
were tlu; same; the “blue” bees circU;d and llu*. “red’' ones 
bringin^^ basketfuls of j>olleii ln>in afar wagged their ab¬ 
domens and described a ligiire eiglit. 

In a subsequent series ol ex])eriments llio “blue” feeder 
was gradually moved lari her and Ihe “red” bronglit closer, 
and each new ]K»sition u\ the leeders calleil lorth clianges 
in the 1 igure (»l Die dances and in I he movements of the marked 
hees. d’lius Die dance of the blue’' be(‘S liecanie gradually 
an eight with smooDi niovemenls in the circ les and waggings 
in the slraight runs, 'i he dance of Die “reds*' became more 
and more like sim[)le circling, and aller Die fc'eders cJiangcd 
places tlio dances were compdelely changed. Die “blue” 
bees wagging and e’escribing eights and Die “red” bees cir¬ 
cling and (i(‘scribing “o’s.*' 

Troin those observations, however, it was not clear 
how the process which I. F. Pavlov d(?scril>c(l as “chang¬ 
ing trom the receplion wire to the transmissicui wire” 
(levelo|)ed. 

All that could bo seen was that bees excited liy the 
circlings and waggings of the dancer ran ski[»piiig alter 
her and rejieated lier movements strelchiiig their feelers 
as if stroking the dancer with Djc in. l>nt ik thing indicated 
to the oiiserver hoNV the lH»es read the, comniuiiications 
made in the mule “language” ol the dance. Although much 
remains obscure to this day, it is (Certain that the dance 
is a signal, a commuiiicalion conveying numerous and 
minute particulars. The rhythm, the number of turns, 
the speed of the run during the dance—all these have a 
definite meaning and, we may safely say, can bo detiiiitely 
interpreted. 

TJie timing of the dances has shown that when the 
source of food is at a distance of 100 metres Die dancer 
makes eleven scmi-circular iiiov(MTients during a quarter 
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of a minute; when Mie distance is 150 metres the number 
of such movemeiils is jiijio; with a distance of 200 metres 
eight, at 300 metres seven and a half, and so on. The greater 
the distance l)et\Yeen the hive and the source oi nectar or 
pollen, tlie slower the pace ol I lie dance on the combs. 
When the dislaiict is mie Ivilometre the nuinher of turn is 
four and a hall; ior one and a hall kilometres four, and lor 
three kilometres two. In a word, the mimher of semi-cir¬ 
cular runs per time unit de( rt‘ases as the distance increases. 

At the same time, the longer the lri|) Die quicker the 
waggings of the dancer and the greater their number. 
When the dancer recruils boos for a ono-huiulred-rnotre 
trip she wags lier abdomen two or three limes a run; with 
the distance of 200 metres there arc lour waggings, lor 300 
metres live or six and lor 700 metres ten or eleven. Thus, 
by observing a bee dance one can tell irom what distance 
she lias brought lior load of ntclar or pollen. 

13ut if the inlorniation were limited to indicating the 
distance alone the recruited bees on leaving the hive, would 
have to lly in all directions in search ul the right spot, 
and ill such a case only very lew bees would be able to 
roach it. 

Here the research workers were cnidronted with events 
which showed by wind inlinitely varied ways tluj develop¬ 
ment from the simple, the elementary, to llie more complex, 
proceeds in nature. Only recently llie iiintual anatomic 
adaptability, the cv>rrelatioii in the body slrndnre of the 
insects and llowers they forage upon, was considered the 
mo.st convincing illustralioii (»f jiarmoiiy perlected in the 
course of centuries through the laws of natural selection. 
The dances of bees present still more vivid, still more star¬ 
tling inslances, and still more subtle adaptations. 

Here is how they became known. 

Several marked bees were released from a leeder of 
syrup placed on a mint scented [liece ol cloth at a distance 
of 150 metres from llie hive. 

As soon as new bees came to tlie feeder, it was removed 
and four pieces soaked in mint but not sweetened were 
put in various directions and at various distances from the 
hive. Four observers noted all that happened at the four 
pieces during the following Innir. During this time twenty 
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bees came to Uic piece nearest the hive, at a distance of 15 
metres Irom it; a piece put 150 metres Ironi the Jiivu in 
another direction was visited by only one bee. Ten bees 
( •ime to the piece larthest Irom the hive - at a distance of 
300 metres, and the piece put nearest to the spot where 
the feeder was (00 metres Irom il) was visited ))y the great¬ 
est nnml)er of bees, 38 in all. 

This experiment is entered as No. 0 in the exp(‘rimeut- 
ers’ record journal. 

In another and more complicated experiment—No. 
10 - the feeder was placed 150 metres westwards Irom the 
hive (the distance and tlie direction should he well ))orne 
in mind). As was tlie case in the preceding exf)erimeiit, 
the syruj) was not scented, but a ])iece ol mint snaked ilan- 
nel was put under il. 

The marked bees that came U> tlie huMler sucked the 
syrup, relnrned to tlie hive and perlormed an excited 
danc(? there, after wliicli new liees Hew to the leeder. While 
the new, unmarked, bees were sucking the syrup, they were 
lifted witli pincers hy the wing and put into a cage, so tliat 
only the marked bees could ref urn to the hive. 

Some time later the leed(?r was removed and several 
pieces ol llaiinel smelling of mint were put a! various dis¬ 
tances and ill various directions Irom the hive. 

The ohscM*vers on duty then coiintod tJie bees tJiat came 
to the fragrant lures within an hour. 

If the foragers could tell their sisters somehow where 
they had luuml the food, then the Iragraiit |>iece wesiward 
from the hive was liouiid to attract more l)t*es than those 
placed in other directions. And such indeed was the case. 

Over 80 hees came to the piece in the vicinity of the 
hive; nut a single hi'e visited the second ])i(‘ce jdaced 200 
metres eastward from the liivo, and only one came to the 
piece loO metres to the .south-east. The i»ir*ce lying 150 
metres to the south-west attracted 41 hees, while the one 
placed in the same direction as the original leeder, i.e., 
to the west, was visited by 132 bees, although the piece 
had been moved 100 metres farther Irom the hive. 

It became clear that the loragers looked lor lood not 
just anywliere but in the direction where the leeder had 
been, and the remarkable fact was that those were not 
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'riiOS« sliow 11k* p;ill<'rus <l(*sc‘rilic(l by four datifing 

b(TS. Tin* boos canjo Ip Ibo lji\o from tjio lour difforoiit poiiils 



marked bees but bees that came there for the first time 
and quite alone. 

This experiinont was repealed several limes with all 
possible variati(»ns, and every time the observations and 
the counting of the bees on the different ])iec‘es most posi¬ 
tively coniirnied that the l>ees were looking for food near 
the s])ot wliere other foragers of tlie same colony had ob¬ 
tained food before, 'riiis moans that recruited foragers leave 
the hive knowing the direction of iligiit. Additional investi¬ 
gations have shown that, contrary to poioilar belief, there 
is no fragrant track between tfie iiive and the spot where 
nectar or pollen are found, and bees are not guided l»y ol¬ 
factory landmarks iii ch(K»sing their way. 

Today it has betui proved that the scouts indicate the 
direction of llight also thixuigh the ligures of tlie dances. 

"I'hree poijits -the position of the siui, tin? b cation of 
the hive, and the spot where food can he obtained form 
the apexes of a triangle in the air, two ])oiiils - the loca¬ 
tion of the hiv(^ ajid that of the lood source - being con¬ 
stant and tlio third point variable. The angle formed by 
two straight liiie.s—the one from the hive to the food source 
and the other from the hive to llie sun -is the key to 

the signal. Tlie magnitude of this angle.the solar angle - 

doterinines the marinor in which lliu straight runs in the 
“figure-eiglil ” or “.sickl<?” dance are performed. 

Students of “bee language” remarked long ago that 
bees performed the wagging “ligure-eight dance” differently 
at different times. Tiie ligure eight made up of two '‘o’s” 
can bo described in different ways: bees may perform the 
runs between the semi circles with their lieads up, in which 
case the right sonii-circle is described clock-wise and the 
leit anti clock-wise: the runs may be performed witli the 
dancers’ heads down aiid then the left, semi circle is described 
clock-wise and the right aiili-clock-wise. 

During an experiiiieui (early in the ailernoon) tlie oh- 
.serv(?rs noted that all tlie bees marked blue coming from 
a feeder to the north-w^ost Irom the hive danced in the 
.same way, wiiile otfier bees of tlie colony porlorined dances 
differing one ir<nn another and from the dance of the 
■‘blue” bees. 




The question naturally arose, why hecs coining from 
other places danced dillercntly. This question was the 
more pertinent as by the evening the bees returning from 
the feeder perlormed the same iigurc-eight dance, but in 
different ways: the “eiglit” was described in a difierent 
way as compared wUh the day-time. Tlie dances oi other 
bees were dillercnl Irom I heir own dances in the day-time 
and Iroiii those of the bees reliirning from the feeder. 

The next day two feeders were placed: one t(» the 
north-east wliere the bees were marked blue and the other 
to the south-west with red-marked bees. W'hat happened 
was that tlic “blue" bees performed the straight run with 
their heads down, the '‘red" bees with llieir lieads up. 

For further study the research workers engraved on 
the glass walls of the ol^servatory l\ive a network of hori¬ 
zontal lines, vertical lines and lines at difierent angles to 
them. This enabled them to establish more or less precise¬ 
ly the angles made by the straight runs connecting I lie 
semi-circles in llie longdistance “ligiire-eigiit dance. 

In the experinieiil that tolb»wed, bees coming Irom four 
feeders situated at the lour cardinal points were marked 
in four dillereiit colours. Observations started at noon. 
At that time bees Irom the southern leeder perlormed Uieir 
dance on both sides of the comb with their heads up; bees 
from the norlhern leeder held their lieads down, liees from 
the eastern feeder bent their beads to the lelt and those 
from the weslerii to the right. The ])ositions of the dance 
changed during the day in accordance with the change of 
the solar angle. 

All the changes were so obvious that it w^as possible 
mathematically to establish the tigures of the dance lor each 
hour of the day in connection with the location of tlie 
feeders On tlie cnnibs under the engraved glass the bees 
described iigiires wiiich formed a regular solar azimuth 
for the foragers. 

The recruited bees automatically repeat in the dance 
this trigonoTnetrically presented address and follow' it in 
flight, and that is wiiy they can ily to the source of food 
guided by the suu, without anyone to lead them. 

It should be added that not every bee bringing a load 
to the hive starts dancing: a forager dances only when 






Figures doscribed by a dancing boo roniing from one place 
al differ(Mi( hours of llu* day 




the source of nectar or pollen is sutlicienlly abundant, 
and the more abundant the source of iood the longer she 
dfjiicos, recruiting I ho greater number ol bees. 

Thus, if a bee is i)ul on a piece of bb»tting paper, spar¬ 
ingly sprinkled Iroin below wilb syrup, so that it can bo 
sucked with great diliicully, she will in>t dance and re¬ 
cruit other bees to this spot. On arriving at Uie hive and 
passing over her loa<l to the hoine-i>ees, slie herself may, 
however, return to the l)lottiiig j)aper. 

Addilioiial iiilorinalion olilained Ihrougli experiments 
coiijpleled in T.)4.S shows that will) a contrary wind the 
Ik‘os (lance as 1 hough the source ot Io(k1 were situated far¬ 
ther trom the hive, \vl)ilo willi a lair wind the dance indi¬ 
cates a [)lac.e nearer llio hive lhan really is llio case. 

New experimerds conducled in lUoO in a mounlainoiis 
area showed lhal if on heaving tlm liive the forager had 
to ily upwards the dance was peudurmed somewhat more 
slowly, as if tlu‘ needed sp(»l were situated larther away and, 
on the contrary, il the road lay downwards the dance was 
(inickiMied as if indicating a shorter dislaiice. 

The most slarliing, however, W(‘re the results of ex- 
perimoiits comphded in 1902, which sliowed that the behav¬ 
iour of dancing foragers depends uii tlie stale of the colo¬ 
ny's food stores. \Vlii*n there is little honey and beebread in 
tile cells, the bees dance eiicrgelically calling their sisters 
even to meagre sources <d' to<»(l and when llu-ro is enough 
loodinllie coml)S, poor sources are no longer announced. 

At the same lim(», oilier obscnvalions made at the apiary 
in Gorki Leninskiye show that !»ees can he made to dance? 
by coniphex, “[jariial” irritants. Alter all f(jrage trips had 
been over (on October 2, 11W9) tlio quilted cover was re¬ 
moved Ironi an obsiuvatory bivi? and a poW(U*lul bulb was 
brought near its glass wall, which made ab(»ut a dozen 
b(.H.*s in the cmitre of the com]) perform a short but cner 
getic (lance.'l‘he exi»orini' lit was suh.se(|eentl\ repeated sever¬ 
al times and eacii lime the al)rupt change iroin darkness 
to a bright light iuduciul a certain number of liees “slum¬ 
bering” in the cluster to daiic.e, llms revealing the condi¬ 
tioned nature of this rellex: it developed through associat¬ 
ing loraging with liglit. 

Further \V(? shall describe tlie dance by means (jf which 
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scouts sent out before swarming report on the whoreabouls 
ol the new home they have iound tor tlie swarm. 

The curious thijig about all Uii.s i.s that no dislocation of 
the hive, not even ciuui^ing the jjosilioii ol llie comb iroin 
vertical to liorizoiilal could j)ivvent the bees Irom accu¬ 
rately solving llie proideiii belore them: wilh every clianee 
in the ]H)silion ol the hive or the c«)mbs llie direction ot tin* 
dance was changed accordingly and correctly. Ojiiy dancing 
upside down on the lower plane ol a Jioiizontally-placed 
comb was loo much lor tlio beijs and lliey In.sl their bearings. 

I\i)W' we shall sum up tlie results ol all llie experiments. 

When a lood stnii ce is near I he hi\e» the iorag(*r has no 
time to commit lo memory its location andtJiesignal merely 
stales that lood can lie oblainiul. The coinmnnication is 
made Ihrungii a circnlar dance, whicii, translaliMl into human 
Sjieech means approxiinalcdy this: “j'heie is lood clo.se by, 
go look Ivir it near tin' hive and you ll iind it easily. Don’l 
wa.ste the lime at hoiiK^- tlu^ ilowers are lull ol nectar.” 

'J'he iorager indicates t.!ie direct ion ol I light whim the 
spot is at more Ilian ItlO metres Irom I he liive. The 
direction tlie bi‘es learn Irom the wagging daiici', whose 
rhythm and steps vary according lo llie conditions 
mean something like: “'riiere's lood! Aliml, youTI have 
some distance to fly lor it. Ilepeat my movemeiils ajiil 
mark the tempo, the ilirection ol th(^ .semi circles and ol 
tlie straight runs. 'Take your bearings and away willi you 
wliile the sun has not changed its position and mixed 
everylhing n|). (lo. Meaiilime I’ll call oilier bees tliere’s 
lols ol excellent lotxl there!” 

.Ml this makes bees seem very clever, allbough not 
more so lliaii a dog sufloring lr»»m worms and instinctively 
eating Artemisa vnlgari.s, a verinihige which it linds among 
a mnltilnde of other herbs and grasses. At tiie same lime 
we must admit that Die Held activities ol Dio lionoy boo 
oiler an example ol an ex! remely line instinct and ol exceed¬ 
ingly com|)le\ and clearly perceptible cojidilioned connec¬ 
tions in lime. 

I’rofessor Karl von Frisch tried to u.se the above laws 
of bee beliavionr to substantiate a 1 rankly idealistic conclu¬ 
sion lliat there exists in living nature a super-wise “biolog- 
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ical reason/’ As we know, he was not the tirst to proclaim 
the superiority ol natural instincts over consciousness. 
His conclusion is worth noting because V. 1. Lenin men¬ 
tioned a similar case in his lainous Materialism atid Empirio- 
Criticism. Saying that "one school ol natural scientists 
in one branch ol iialural science has slid into a reactionary 
idiilosophy, being unable to rise directly and at once trom 
metaphysical materialism to dialectical materialism,” Lenin 
observed that sometinu's science develops towards “the 
only true method and the only true philoso])hy ol natural 
science not directly, but by zigzags, not (Mjnscioiisly but 
instinctively, not clearly perceiving its ‘linal goal,’ but 
drawing closer 1*) il gropingly, hesitatingly, and sometimes 
even with its l>aclv turned to it.” 


The new tacts ol bee biology established thanks to a 
consistent application ol I. P. Pavlov’s melluKl ol the study 
ol conditioned rellexes, which has enabled us to interpret 
bee “language,” hear witness to llie potency ol this teach¬ 
ing as a means ol knowing nature. 

Il is just this ohjective method successlully applied 
in the lurther sl\idy oi bee bobaviour that has exj)iained 
how, along with the “dance language,” bees use the “lan¬ 
guage ol 1 lowers.” 


FRAGRANT BEACONS 

How Boos Find Their B ‘ariiig-; on Flowrrs. An Ivvarni- 
nalion in Gioneliy. The FiagranI Co(li‘s and Ihe Trans- 
mission Thereof. Whal Non-Fiagrarii Flowers Smell I/iho. 

Th(^ Coniplele Signal Code. 

Now suppose that raspberry has started blossoming 
in a glade. Haspberry blossoms arc homely and inconspic- 
uons; the bushes are surrounded with a wilderness of 
llaming-yellow butter-cups, dandelions, purple-red catch- 
llios wliosc blossoming time is drawing to a close, black- 
bloods just bursting into blo.ssom, pink gyrnnadenias and 
soiichuscs, sky-blue bluebells, and snow-white mountain 
clover. 
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Why is not the bee dazzled by all this wealth? Why 
does she lly iiKlillerontly over the lush live carpet, every 
patch ol wliich crits out to her in the language ol l)right 
colours and heady periumes? Why does she calmly alight 
on the raspberry blossoms which are so insignilicaiit as 
scarcely to be worth the name ol ilowers? It would be too 
much to suj)pose that I he dancing lielder has lold her 
sisters, ill addition to the whereabouts ol the source of 
lood, the nature ol llowers it is to be loiind in. We simply 
cannot suppose the language ol bees, however ricli, to 
contain definitions lor tlie rnullilude ol llowers existing 
ill nature. I'or all this, the recruited bees unhesitatingly 
choose Irom among the mass ol flowers in the glade the 
homely raspberry, or the catcliily, or the bluebell, although 
this last is no great jiectar-bearer. 

It is well known that in an ocean ol yellow llowers 
ill the glade a bee will quickly liiid the yellow llowers of 
soiichus she is inleresled in. i’lii^ mistaki‘S we shall men¬ 
tion here are (d a nature that coni inn lh(‘ gioieral rule. 

Doscribijig in liis And Qnici Floats the J)on the lirst 
meeling between I/istnitsky and lluncliiik, Mikhail Sholo¬ 
khov says that as 1/istnitskv stopiHul near the birch-lrees 
“a bee settled on Ihe brass hilt of liis sabre.’’ Here the bee 
was taken in by the gleaming yelb>w ol polished brass. 

The mistake ol the bee serves here as an additional iea- 
turo in tlie des(‘rij)tion ol the antiimiial l)ackgn)und of the 
scene; “the grasses were becoming pink, their vivid autum¬ 
nal colours speaking loudly of coming death.” And indeed, 
in surniner with an abundant honey How on, Held liees, as 
a rule, make no such mistakes. .More than that: il the danc¬ 
er comes Iroin an enamel, china or gla.ss leeder containing 
syrup, Uic recruiled bees will Hiid it in the thick of bloom¬ 
ing grasses and will alight not on the llowers but on the 
feeder, although a leeder is ju)t like any llower in tlie world 
and the syrup does not smell ol any llower. 

There is no doubt—it has been eslalilisbed experimen¬ 
tally—that the colour and scent of the llower which a bee 
lias worked are of importance for her subsequent visits. 
Special experiments were carried out in wliich bees were 
trained to take syruj) with a strong smell of jasmine Irom 
a feeder placed iu a blue box. Tlicii the box was moved some 
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(listanco from tlie Iccder w^iich was put into a yellow box. 
Ill tins way the at trad ion “blue jasiiiiiuj” was divided 
into two oloiiiLMits and tlie b(H5S wore an opportnnily 

of show in,< j: Ihoir pndoronco b)r oithor the colour or the 
smell. Alarked bees (*(nninL( lin* a new hel[>ing ol tlie syru]) 
ll(^\v slrai^hl lo the eiiipts blue box. However on coining' 
closer, they v(h‘JV(1 away without (MUeriny: tlie empty box 
and, after sevtMal ori(Milalion ciiTline:s, turjied in the di- 
rediioi ol the niilamiliar \ellow box with the lamiliar 
smell of jasmiii!?. 

rile lieliavio.nr ol liets In this and t)ther (‘\pmiiiienls, 
liolh with arlilit'ial IJowers and with natural I lowers with 
their [»etals removed, has .shown that Irom a distance 1 hh‘S 
determine llieir lu*arim»;s by a lamiliar ccdoiir, luit at close 
ran.iri'. by a iamiliar .snieil. 

liicideiiially, similai* experinuuits were carrieil on witli 
bees deprivi‘(i iA lli(‘ir leelers, and such Ihm/s eiiUu'ed tlie 
emihy Idne ho\ and looked lor the ieediu* there. 


The ([ueslioi! whether the size and sliape of the llower 
from wdiicli hecs Lak(‘ nectar is ol any si.c»nilicaiice remained 
loii;^ nn.seUled. ddu? e\[ierimenls wilh arlllicial paj>er and 
clolli llowers yielded no deiinile answer to the C|neslion, 
and then a series ol tests was slarled, jokingly called **a 
geomelry examinalioii. 

A leeder with syrnj) was put on a l)lue circlt* |)lac(‘d 
on a white table and bees were trained to go to it. Alter a 
sufficieiit number ol liees had lor some lime been Hying 
regularly to the spot, I he leeder was removed and two sim¬ 
ilar but emi>ly leeders put side by side on the bine circle 
and a blue triangle. ()l}.server.s were posted to see which 
1‘igui'o w^onld attract the boos. 1’lie research(^rs were amazed 
at tlio length of time a bee W'ould hesitate l»efore alighting 
on one of the tignres. Similar experiments were carried out 
lo study the ability ol hees to distinguish other geometric 
figures. Finally it was eslahlislied Unit allhungh purely 
geometric ligures are not met with in living nature and 
arc new to hees, foragers can be trained fo distinguish between 
vertical, slojiing and horizontal stripes, between triangles 
and polygons, betw'ecii equilateral and scalene triangles, 
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etc. They (lisiiiiguislicd (lillerenlly-culoured triangles and 
triangles of dilfereiit sizes lairly well. In an experiment in 
which one of the two identical iigurcs was wSlationary and 
the other was olten dis|)laced, the bees were taught io dis¬ 
tinguish hetwoeii them, although on coming to the spot 
from dilferent directions they saw the two ligures diiforenl- 
ly each time. 


• • 
• •• 
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Tlic \iiri(Mis figiins lhal wcio used in llio “g(MMin?lrv rxiimiiiation.” 
The »rc;i Mini ilic leiiiflli of the si(l(‘;s <•[ oarli figure \V(‘re meMSiircd. 
llie lalltM' Jieiiig f«)iind to infliienre ninsi I lie iKdiMviniir of Hie 1km*s 


For a better sludy of bees’ behaviour on tlie spot of 
the take and ol their ability to lind the source, bees were 
trained to suck scentless syrup, little drops of which were 
put oil a tiny piece of very thin glass placed on a big sheet 
ol glass so that it was all but indistingiii.shable. It would 
seem that the smooth transparent surlace of the glass pre¬ 
sented no visible marks for bees to orientate themselves 
by. l^nt the foragers found the drop of syrup and sucked it 
up. VVJien tile bee returned from the hivii she found another 
drop on that very spot and again sucked the inexhaustible 
drop. Then the research workers wanted to see what the 
bee would do il the drop was not on the little piece of glass 
but under it. Would she lind it- there? The forager did 
lind the drop under the Int of glass, and since the glass 
was very light, she managed to lilt it by pulling her pro¬ 
boscis under it and to suck the nectar as before. Then the 
drop was put under the glass but iar Irom its edge, so that 
the bee could not reach it with her proboscis at once. The 
bee inserted under llie glass first her proboscis, then her 
head and thorax and contrived to suck the swe<4 
drop. 
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After the same bcc had been observed doing this sever¬ 
al limes, the drop of syrup was replaced by a drop of wa¬ 
ter. On her return for more syrup, the bcc inserted her pro¬ 
boscis under the glass but recoiled as if she had burnt 
herself. Then she tasted it once more, as though to make 
sure, and flew away. She did not visit the spot any more. 


All this shows that in her repeated visits the bee 
makes use of numerous means of orientation. But how do 
foragers recruited by the dancers and coming to the source 
for the lirst time tirid the ilowers? What helps the bees to 
make their choice? 

The correct answer to the question is the more impor¬ 
tant in case of a near source, because then the dance an¬ 
nounces nothing but the existence of one. At a distance 
of 50 metres when no definite address is indicated the 
bees have to investigate an area of nearly a hectare. Some 
signals are absolutely necessary lo enable the recruits to 
find the needed Ilowers without wasting time and energy 
on investigating all the Ilowers they see within such an 
area. What are those signals? When does the dancer make 
them? How do the recruited bees perceive them? 

Here we must recall one detail in the description of 
the dance on the comb; “the bees hastily follow the dancer 
and seem to stroke her with their outstretched antennae, 
repeating her every movement.” 

Here lies the key to the riddle. 

While the forager was busy in the flower sucking nec¬ 
tar from the deep-lying nectaries or packing her baskets 
with ripe pollen, the flower imparted its fragrance to her. 
From the first flower she went to another of the same spe¬ 
cies, then a third, and so on, and the fragrance clinging 
to her grew stronger and stronger. (Thus we sec that the 
fixation instinct performs one more function in addition 
to those mentioned above.) The fragrance of the flowers 
that had supplied her with nectar and pollen permeated 
the bee's fuzzy body so thoroughly that the bees stroking 
her in the hive smelt with si:x thousand olfactory pores 
of their antennae the fragrance of the flowers in the field. 
On leaving for the field the recruited bees knew perfectly 
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Well wiiat scent to look for among the multitude of 
various aromas lilling Uie air. 

Usually the immortelle is not visited by bees. But 
after some marked bees had been fed on syrup smelling 
of immortelle, bees recruited by their dances discovered 
this flower among the 700 other j)lants blooming in the 
experimental plot. 

If the scent of a tlower is too weak or if the distance 
is so great that it becomes lost, the bee can preserve it in 
the nectar she carries in her lioney-crop as if it were a corked 
bottle of perfume. This holds good of both nectar and 
pollen: pollen loads also smell of the llowers although 
not so strongly as nectar. 

The bee’s sense of smell enables her to discover the 
required scent among many others; precise experiments have 
shown that bees discover it even when greatly diluted. 

The smell need not be pleasant to man. 

At a collective farm apiary, bees were once fed by 
sugar smelling of petroleum and the next day the work¬ 
shops of the neighbouring machinc-and-tractor station and 
the lilling-station were invaded by thousands of bees which 
crawled over petroleum-soaked rags used for polishing 
machines, over machine-parts wiped with petroleum, 
over the men’s overalls, over the tanks and barrels con¬ 
taining this liquid. Such is the attraction of the fragrant 
lures even when the term “fragrant” can scarcely be applied 
to them! 


On learning the direction of Uight from the dancer, 
a hoc draws her feelers through the combs on her legs, 
cleans her eyes and takes olf from the landing-board. Obey¬ 
ing her instinct, she Hies in the required direction follow¬ 
ing the sun compass at a speed of up to one kilometre 
a minute. 

She Hies over trees and bushes, over fodder and cereal 
crops from which rises a medley of attractive smells. Sev¬ 
eral times the bee may sense here the smell of raspberry 
which is exactly what she needs, but until she has cov¬ 
ered the distance indicated by the dancer she will not mind 
the “language” of scents. 
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This is an important adaptation preventing the bee 
Iroiii resp(»iiding to I he t ali ol lofiely J>nshes where little 
nectar can l»e gathered or (»1 clnnips already worked by 
groups ul other bees. Only on c(»vering the specilied dis¬ 
tance does tlie bee start looking lin* her Iragrant lure which 
by its scent, will lead her to her destination, (iniiled by it, 
the bee flies past all the bnlter-cu])S and bluebells, catch- 
Hies and gymnadenias and unlailijigly reaches her objec¬ 
tive. 

'rile poet Nikitin said: 

Golden hres hover 

Over frairnnt Jloivers. . . . 

lint we know now that bees can hover over flowers that 
have no scc'iit. and that in some w-ay or other they can reach 
scentless flowers or llowers whose scent is scarcely per¬ 
ceptible. 

In the chajiter on bee dances we mentioned that a for¬ 
ager coming Ironi a poor source does not dance in the hive. 
Now^ we shall speak of the interesting discovioies made 
during the study ol bees’ behaviour in the case ot a scent¬ 
less take. 

Two feeders willi a solution ol sugar in water were 
put at equal distances right and lelt ol a hive under obser¬ 
vation. The sweet water had no smell ])erce])tibie either 
by man or bee, which was ascertained with the help ol 
special investigations. The right feeder offered a plentiful 
suiijily of sugar solution and tlu^ bees that visited it were 
mark(^d white. The lelt feeder -a piece of blotting-paper 
moistened with the solution-was a scant source. The 
l)ces visiting it were marked blue. The “white’’ hoes danced 
in the hive while the “blue” liees sucked the solution 
with dilticulty Iroin the blotting-paper, brought it to the 
hive but did not dance. It seemed probable that bees called 
out by the “white” bees should either tail to liiid tlic leed- 
ers at all or, if the mere presence ol other bees attracted 
thcMii, should lly iii equal numbers to the plentiliil and the 
poor .source. But actually the leeder with syrup was visit¬ 
ed by ten limes as many bees as the sw^ceteiied blotting- 
paper. And the fact can l)e easily explained: lirst, the more 
bees are concentrated in one spot, the more perceptible 
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arc the supi^rsonir signals we have had necasioii to meu- 
iion above, and secojidly, il a soinre nalnrally lias no odoui 
bees iheniselves ran make il- odorant. 

'1 lie analoiiiy ol l lu^ lh>ney-bee has been studied lor 
(•eiitiiries and il. would seem HiaL lU) cell .»! this ijisecl’s 
body has had a cdiance to escape I he notice <»l’ anatomists 
and histo]oi»isls. And yet, IN. N. Aasonov, in 1883, dis- 
covercul a new I'land a scarcely perceiilihle lold near llie 
back lip ol the alMlomen. When the bee protrudes it, tlio 
told can be well semi and the ^.rlands concealed in il exude 
a smell which to some seems liki» the scent ol the well- 
known honey beaiinu' plant, meiissa, iind toothers, that 
of quince Iruit. 

The leinalos ol ililho’ent insects are jU'ovided with scmit- 
^iaiids lor atlraclinq males, 'rhero are many (h‘scri|)tions 
of i^Kjx'rimenls in which males were attiacleil hy scent- 
glands cut out ot a lemale’s body and took no notice of 
leinales crawling ahmit. with tln^ir glands removed. 

lint wliat is the 1 unction jierlornuol by llu^ glillering 
scenl-glaiid roll in lh(‘ Tile oi iiilerlilo worker-l)ees? Of 
what ns(> are scent glands to bees? Wlien and how (b) ihe 
bees make use of them? 

For a long lime no reply ciuild l>o lumid to these ques¬ 
tions and il was Inil. reccmily discov(‘red that hoo-sccMit 
constitutes one mo?-e link in the system ol signals huiding 
lo the source ot tood. 

When llowms are rich in iieclar or wlu*n a leoder is lull 
of syru[), bees suck the sweet liquid pumping il into Ihcir 
honey-crops with all their migtit. 'fheir abdomens imivo 
in a charmterislic way, now rising and now^ extending, 
at the same tijiie liariiig and expanding the whiU' gland, 
w-lio.se secrellon permeates the spiil ot loraging. In this 
way a “Iragranl beacon" is lelt lher(». 

WIkoi tlie source is poor tlie bi*es w(u-k less energeti¬ 
cally: the gland remains inactive and the Ihh)- scent is not 
dillused on the s|>i»t., wliich, consequently, does not attract 
other liees. 

Thus we have a more or less clear picture ot the signal 
system: the round dance calls bees out in .search of a source 
near the hive. On the day the raspberry bursts into bloom, 
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Ulo majority of rocruitod bees will work raspberry bushes, 
not necessarily those that have been visited by the lirst 
foragers, but all bushes within the near range where the 
bees probably sense the smell brought into the hive by 
the dancers. 

Direction is communicated only lor more remote trips, 
since without knowing the direction bees would have to 
explore an extensive lerril(»ry and the ])ercentage of linds 
would l>e iJislgnilicant. ’riie scent dilfused by the loragers 
serves as an additional reintorcemont. ot the iragrant beacon 
the recruited bees are looking tor. When the source of 
nectar is exhausted the foragers’ glands give off no scent 
and lewer and fewer bees come to the s|)ot nnlil nectar in 
the tlowers dries up altogether. 


THE MAIN HONEY-FLOW 

More about Exp»‘riiuenls willi Fai.se Lures. lijiexpecUul 
(loocl Luck of Tliriflles.s Foragers. J.andiiiarks Along 
Eee Track. Fixed Forage Area.s of luilividual Jtees. 

A Kee “llefiniiig” I be F.uMler. A .Story aboiil a Loss 
of Lijideii Honey. 'Flie Forager and the Fitinieul. 

The foregt)ing chapters describe how foragers inform 
llicir sisters of the whereabouts ot the source. Let us go 
back to the results of experiments showing that dancing 
bees indicate by circles and figure eights the way to food. 

Take by way of example Exj)eriinont No. 10. Here the 
greatest number of foragers—132 —came to the feeder near¬ 
est the spot where the initial feeder had been. But during 
the space of an hour 123 bees—almost as many as in the 
lirst instance —came to the four feeders in oilier places, 
which means that at least half of the recruited foragers 
were Hying in search of the source at random and their 
trips yielded no results. This means that the wonder we 
have just gone into raptures about, is not so wonderful 
after all. And in this respect Experiment No. 10 is no ex¬ 
ception. Under Experiment No. 9 the lirst piece of cloth 
placed not far from the initial feeder attracted 38 bees 
while the other three pieces together attracted 31 bees. 



Under Experiment No. 11 in which six false lures were 
employed (wo have not described it in this hook) 109 bees 
Hew in the right direction and 112 bees went to the other 
places. 

So after all, the “chart” the foragers receive in the 
hive does not lead all of them to their goal: every exper¬ 
iment in which more than 


three false lures were used 
showed that almost every sec¬ 
ond bee recruited failed to lind 
the source. We may there- 
ft)re suppose that under natu¬ 
ral conditions with many 
flower- beds scattered around 
the hive and not merely three 
fragrant lures, still fewer bees 
reach the spot indicated by 
the dancer. 

What kind of adaptation 
is this if its eflicacy is so 
low and if it involves such 
a waste of energy on useless 
trips of foragers? Since the 
main honey-flow, when the 
staple honey-bearing plants 
in the given locality are in 
short duration how could the 



The simple apparatus for 
uring Ihe quantity of liquid 
food a bee can bold in her 
honey-stomach. It consists of a 
transparent graduated capillary 
pipe with a plastic flower at 
the end. A bee settles herself 
on the flower and extracts 
syrup from its “nectary” 


bloom, is often of a very 
most diligent bees collect 


enough honey if only one forage trip out of a series were 


useful? 


But actually such is not the case. 

In the first place, not all the bees recruited by the 
dancer and flying in different and wrong directions 
merely waste their energy. Some of the foragers scattered 
all over the neighbourhood come across new sources and 
extend the pasture area of the colony by new flowering 
lawns and flower-beds, thereby adding to its sources of 
food and to some extent making up tor the expenditure 
of energy by bees returning without a load. Then on return¬ 
ing home the bees which have not reached the goal and 
found no new source soon crowd again round dancing bees 
trying to learn a new route from their dance and using 
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Ihcir aiileiinno with I heir six tlioiisaiid t)lfaclory pnres to 
renieinber the scent ot the new source. Once the signal 
is received, they again clean their aiitejinae arid eyes with 
the l)rnshes on their legs and again mount into tlie air and 
ily away guided J)y the solar compass. 

The more Incky among the loragers, tlmse that have 
lound the source at the tirst attempt and brought home 
two or three loads, Ily to it along the well tamiliar road 
and during repeated trips look more oiteii <ni the ground 
than to the sky. 

Let ns relate how tliis was discovered. 


In an ex|)eriment a saucer with syrup was ]>laced at 
stjine dislance Ironi the ai»iary situated in Hat country, 
and the shortest road to the leeder was marked by conspic¬ 
uous landmarks. For several days the leinler was put on 
the same spot and regularly relilled. Bees were extremely 
active on it and visited it irom morning till night . On the 
sixth day, when nightlall put an end to lh(‘ir tlighls along 
the beaten track, all the landmarks were replaced so as to 
lead in a direclioji dillcrent Irom the one where the leeder 
W’as. Where would the Ihm^s Ily the next morning? 

Tlie bees 1 oliow(*(l the landmarks and arriving at the 
last one circled l\»r a long time about it in search ol the 
leeder. Meanwhile the saucer was lull and stood in the old 
}>lace, but it w^as long belore a bee w-as .seen there. The 
meaning of all this is chun*: alter a route to the stjiirce lias 
been trac(!d, the loragers Hying to a lamiliar spot orientate 
themselves by salient leatnres ol Ibo terrain, the location 
oi Hie .source it.selt being the last landmark on the route. 

.\n interesting observation was made about tw^'iity 
years ago at the honey-bearing plant plot of the Experi¬ 
mental Apiary in Tula. Sainfoin was sowui on several 
beds separated by intervals of 50 centimetres. The plants 
grew^ and interlaced, forming one unhroken bed. When 
the blossoming time came the observers marked the bees 
that worked the Howlers. The bees found on the first bed were 
marked while, on the second red, and on the third yellow'. 
The foragers filled their h4)ney-crops with nectar and Hew 
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away to rolnrn soiaolime alter; but the curious lact about 
Ihoiii was that the bees marked wJiite came to the iirst 
bed, the l)oarers ol red marks 1o I he second and yellow 
to the third. This iiii|=>;ht seem very improbable and yet 
the bees kept lo their respective 1 lower IumJs not ior hours 
but lor several days on oiid. When, however, lew blossorn- 
in{^ plant.s were lelt, Ihe unsiMUi boundaries were broken 
and the bt*('S lu^ufan collecting neclar on all tlie beds indis¬ 
criminately. 

The experinuMil was repealed on beds ol otlier llower- 
ing plants, in parlicular with blue weed, and the resulls 
wore similar. 

\lori‘ than tliat: while blue weed wa.s still in bloom, 
liinh'iis slarled blossoming, but the marked bees continued 
U) work the l)liii> weinl even more vigorously iJian belore, 
as if iidecled with the oxcilement ot the bees colleding 
abundant loads of nectar from the lindens. 

Since these important lads were noted l»ees’ lixations 
to natural sources ol tood have been n‘pealedly studied 
mnler various conditions. 

The conclusions arrived at as a result of the experi¬ 
ments on dilleront beds at 'bula were later conlirmed on 
a larger scale l)y i^xpenmeiits condncled by Sanlar Singh, 
a young Indian scientist, lie kept observations on a field 
of buckwheat ot about 1() licctares, and a lawji overgrown 
with pifik clover, dandern)iis ami other tdants, and an old 
apj)Uvordiard. Observers ]M)sled in the lield, in the lawn 
and in the orchard marked on ]dans the exact spots the bees 
visited, their roads Irom one 1 lower to another and the 
spot irom which they tlew back to the hive. This was a 
hard task, as was the summing-iip at the end oi each day 
of all Llie records, when the work dt)ne by each bee had 
to bo reconslruded f icce by piece. In spite of all dillicul- 
ties, the work was continued throughout a summer season 
with occasional short breaks. 

It was these observations that helped linally to estab¬ 
lish the fact that each individual forager has a fixed, more 
or loss limited working area in the field, meadow or or¬ 
chard. Bees worked areas diflering in size but each had 
her own “sector,” or, to put it dilfereiitly, there was a bee 
for each plant. In the clover lield the average size of bee- 
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areas was 12 sq. metres, in the biickwlieat field 8 sq 
metres; one hee worked about 5 S(|. metres of goldenrod and 
18 sq. metros of lotus corniculatus. 

When lillle nectar was lelt in the ilowers or it became 
loss sweet, the forage area expanded quickly, but lixations 
lor definite sources could still be observed. 



A for.iger was marked on a dandelion flower at noon, May 2(>. 
This spot is represonled by a small black circle (the big circle 
reprosonls a tree). In the course of four days (May 27, 28, 29 and 
30) llio marked bee was discovortMi several limes in that area. 
The bee’s journoys are rcprcsenled willi different signs. The ob¬ 
servations noted iiore were made by Sardar Singh, an Indian schol¬ 
ar, and prove tliat foragers have ilieir fixed areas of b<*e pasture 


If a separate chart is made for each forager and the 
spots where she alighted on ilowers during the period of 
observation are marked in red while the points from which 
she took off at the end of each trij) are marked in blue, 
a very interesting picture will be the result: the red marks 
are couceiitraled in one si)ot, sometimes coinciding, while 
the blue marks are more scattered. Dozens of such schemat¬ 
ic charts show that everywhere the points of arrival are 
more concentrated than the points of departure. 

Within her forage area a field-bee usually works, as 
already mentioned, the Ilowers of one particular species, 
taking no notice of blossoming plants of other species. 
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A bee may visit Uio flowers of only one tree during her 
entire field life, as in orchards with big fruit-trees whoso 
crowns are several metres in diameter. In a buckwheat 
field, too, bees have been observed to work their own areas 
exclusively. A bee carried by the wind away from her par¬ 
ticular forage area to an¬ 
other patch of the same 
buckwheat did not work 
the llowers there. She 
flew against the wind 
towards her “own'’ plants 
and startcd col looting nec - 
tar “on her own grounds" 
as it were. All these im¬ 
portant details were very 
carefully observed and 
noted, but one more proof 
was needed for a final 
conclusion. 

Over a hundred little 
tables with feeders con¬ 
taining sugar syrup wore 
placed in staggered rows 
over a large lawn near 
an apiary in Rotham- 
sted. Thus the lawn near 
the apiary was turned into a kind of meadow, an extensive 
source of honey. 

Observers posted at each table marked each coming 
bee with their particular colours. Soon it became quite 
clear that each bee visited only one feeder and found it 
unfailingly among a number of other feeders in no way 
ditfering from hers. If a bee made a mistake now and then, 
she alighted on the feeder next to her own. 

But things went on in tliis way only as long as there 
was enough syrup in all tlie feeders. No sooner had an 
empty feeder been put on a table than the bees abandoned 
it and began flying to neighbouring feeders, exactly like 
the foragers in the experiment with onobrychis where, 
too, the boundaries were forgotten as Ihe blossoming time 
came to an end. 
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Diirlv circles sLow llio .‘^pols where 
I he bee alighted and light one.s, 
spots from which the loaded hoe 
took off for home. (Okservatioiis 
made by S. Singh, May 1U5'1) 
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VVlioii, howvver, one ol llio loiMlcrs was Hik'd willi iiiorc 
CDiiot'ntraU'd syrup I ho hot'S did not ahandoii Ihoir accus- 
l.oiiiod lecders lor Mils ono, ox(*o|>t when a loraj^or came here 
hy Jiiislako. In siioJi cases, the hoe Jillod Jior lioiiey-crop 
with the swiH>li*r syrup and made several (u ieiilal ion I lights 
over the table, allor wliich she always came liack to that 
ieciler ami lorgot her old source. The <»thers visited their 
accustomod places. 

'ho give a clear idea oi the in-actical signilitanco of 
the ahovi* peculiarities in the hehaviour ol Held-hoes, we 
shall quolii an instrmtive ('pisode Ironi practical hec- 
keeping. 

A ])lol was sown to phacelia near an apiary ol a state 
larni in lainiim District, Penza Hegion. The plants started 
hloi)ining in the sotnnul hall ol .lune and, since no other 
stnirces were available at that time, the boi*s Irom the 
apiary wore buz/ing over the spot Innn morning till night. 
But th(> couln>l hiv(‘S on scab's showed little increase: 
not more than 200 1^00 grammes a colony a day. 

Then at the end iho month a wealth of hb.ssoms ap¬ 
peared in a lijulen grove, also near the ai»iary. The main 
honcy-tb»w came. But the daily increase ol lioney was as 
poor as belore, In'canse the Ikts continued visiting the 
phacelia instead ol Hying to tlio lindens. 

Tliree days jias.sed by in tliis way and the apiarists 
became alarmed at losing the linden lake. So they had the 
phacelia mowed down and e.\ peeled the hoes to start work¬ 
ing the lime-trees. But nothing of the kind happened! 

Disapj)ointe(l bees were hovering Irom early morning 
over the mown and laded phacelia and liirionsly attacked 
anyone wh<> dared ap[)roach them there or at the apiary. 
The foragers conliiined Hying to tlie barren phacelia patch 
for many days afterwards allhnugh close by the linden 
blossoms were lull of nectar and dilfiised their heady and 
inviting portnme. 

To sum up: all Hie facts quoted above clearly show' 
that alter a bee oji lu'r lirst Irij) alield has alighted on a 
Bowin' (or a feeder) and filled her honey crop for the first 
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lime in |jor life with nectar, the spot where she has tonnd 
lood lor her colony becomes specially attractive to her. 

I'liis S])ot lures tlie lorai^er, and to it she steers her 
course on leaving the hive. iij>on bringing borne her load, 
the bee may gyrate and describe nii the comb the iigure 
eight or the sickle oi the “recrniling dance," but she her- 
soll will pay no atlenlioii to the dances nl other bees. Such 
a bee does not lly in search of a source, but, guided by marks 
on the ground, jdies between her .st)urce and the hive like 
a shuttle, and punijJS the nectar Iroin the lluwers into the 
combs until her source is exhanstetl. 

This is exactly what is usually t)b.served during the 
main honey-llow, wlien one can hear Irom atar the inces¬ 
sant huzzing ol numberless lielders hurrying in a bee line 
Ironi the hives to the 1 lowers and back. 

All t he* above leads us to the conclusion I hat the mean¬ 
ing ol the dances is limited and that they are not the 
one and only adaptation controlling tlu‘ lield activities 
ol Jiojiey bees. 

The colony owes to the loragers’ daiues imly the lirst 
droi»s ol honey brought during the lirst tri]>s; and it is 
to the lixatioii insliiicl kcvpijig luudi lorager at lier own 
area that the colony may owe as much as a spooulul ot the 
precious liquid. 


A lorager’s dance introduces a bee that is rijie for Held 
lile to a new duly, thereby ijitroduciug her into the last 
j)hase ol lier individual development . All the circles, sickles 
and Iigure eights only excite new bees to Hight and lead 
them to sources ot lood. Ilepeated visits 1(» tlie same S}K)t 
are regulated by oilier instincts, which enables us to draw 
an analogv between a bee and a lilament ot a plant by 
means oi which it is attached tt) the soil whence it derives 
its lood. 

The similarity helweeii the lunctbm of plant lila- 
m^nts lixed in the ground and the routes of ioragers, iixed 
in space, is not merely on the surface. 

In his Life oi Plants, K. A. Tirniryazov dwells in do- 
tail oil the great physiolcigical imiiortaiice lor plants 
of the growth of the roots in length, 'rhaiiks to this pecu- 
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iiarity, a root is able with the utmost economy of the build¬ 
ing material to “come into close contact with the greatest 
possible numfber of soil particles,” as Timiryazev puts it. 

It has been calculated that the lilairiciits of a living 
wdieat plant make up a surlace exceeding a hundredfold 
the area of field occupied by one wheat plant. At the same 
time all these lilaments, about 20 kilometres long, can 
be put ill a thimble, their volume being about 1^2 cubic 
centimetres. 

As to the bee-colony, with the help of ils three or four 
handfuls of winged foragers it can cover an area several 
million times exceeding that of the hive. It is thanks to 
this that the bee-colony can make suiliciently large stores 
of a food dispersed about in myriads of microscopic drop¬ 
lets secreted by those ephemeral beings -plant blossoms. 



FROM THE FLOWER TO THE HIVE 




THE ROAD HOME 

How Flying InsccLs Find Thoir Bi'arings. Savolovsky 
Kailway Station and Fuslikiii Square: Two Starling 
Points.* Bees Tliat Have I.osI I'tieir Way. The Knd of 
the Mystical “Homing Sense” Legend, i.s There a Feel¬ 
ing of Animosity Letween Bees from Different Colonies? 

Why Field-Bees Are Attached to Their Homes. 

Each fielder sees around her otlier bees ilyiiig with 
loads, buzzing in all diroclioiis, and at the same time 
emitting supersonic signals inaudiltle to man. When a bee 
has lilled her honey-crop with nectar and her pollen-bas¬ 
kets with pollen, she feels an urge to return to the hive. 

A bee that has travelled live kilometres I rum her hive 
has put between herself and her homo a distance about 
half a million times her own size, but ior all that, this 
living particle ol the colony that has llown so lar away 
from it in search of food, this minute grain of sand lost in 
the green ocean of plants, coiilidcntly starts on her way home. 

Bees acquire the ability to lind their hive in orien¬ 
tation- and play-llights. It several young bees that have 
lelt the hive for the lirst lime are taken some 150-200 paces 
away from it they will not lind their way home. W^hen 
Academician N. M. Kulagin (at the time he was Profes¬ 
sor of the Timiryazev Agricultural Academy in Moscow) 
marked several old foragers with red, brought them in a 
cage about 4 kilometres from the apiary - to Savolovsky 
Railway Station—and set them Iree there, the bees, alter 
making several orientation circles disappeared from view 
and five minutes later were seen landing on the porch of 
their hive. 
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A lew days later, a i^roiip dI other old bees was taken 
in a cae;o to l*iishkin Square a distance ol live or six kilo¬ 
metres ii(on the apiary. On leavini; the cage the bees were 
seen cii’cling and then lost sight ol. Hut they did not iind 
I he apiary. Failing to return home, the l»ees returned to 

tlieir starting-point—the cage 
—s])ent the night in it and 
in the morning made another 
unsuccesslul attempt at find¬ 
ing their liive. 

The l)oes’ “sixth sense,” 
tlieir orientation aliility, was 
studie<I lor a long time and 
in various ways. The i*esearch 
was aimed merely at cslah- 
lishing llie greatest distance 
from which boos can Iind 
their home and did not toucli 
upon the nature of this abil¬ 
ity. 

'riie Urm belief was held 
for a long lime that, bees are endowed with a mysterious, 
not to say mystical, “lioming sense” whicli directs them in 
their liighls and brings them salely hack to the hive. 

Hut N. M. Kulagiifs experiments can he quite r(»al- 
istically explained il we admit that before tlic exjierimenl 
the hoes miglit have visited the gardens in the vicinity of 
Savelovsky llailway Station and not gone so lar as Pushkin 
Square. This is exactly where the key to all these obser¬ 
vations lies. 

Numerous experiinenls carried out recently show that 
a bee coming home Irom her First trip lollows the road 
she went by. 11, however, a perlectly new road brings her 
to a spot she has visited hclorc, she cliooscs lor going hon:o 
the shortest and most convenient load of all known to her. 



A hoc working her wings :il Mu* 
eiili’iuiie wilh Jier legs frt'c of 
poUen loiuls is a tanning heo 


This is why a hoe carried away from the hive but a 
short distance will Iind her way hack only if in her search 
for a way home she finds herself in a spot well known to 
her irom previous trips. Kven old lield-hees cannot find 
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home troni a place llioy have lujver visileJ before. Since 
ill l.hi.s case, loo, Uiey can liiiil llieir way home only from 
an already known spot, iJiey are loniid in the sf)ot Uiey 
starled iroin. Tiiis o.xpJains whv IS. Kulagin's bees soL 
iree Iroin the eai'o in Pnslikiii Scfinire went l)ack Uioro on 
lailing lo lind llu^ir way home. 

llnl I hen, to rel urn home, 
it is not euougli lo lind tlie 
locality ol llie hiv(\ A mod¬ 
ern apiary ct)nsisl.s ol dozens 
and liundieds ol standard 
hivi'S which are as like one an- 
olh(?r as I wins. A bee ninstbo 
aide lo rect)^nize her own hive. 

True, hivt‘S ari» olleri paint¬ 
ed dillerenl culonrs (of c.oui.se 
smdi as bi'es can dislingnisli). 
lint what about Ikhjs living in 
hollow Irees in a K>rest?'they 
find their home among Ihon 
sands ol tre(‘S. 

A thorough study has been made of lliis ability of bees. 

When a loragi'r conies Jiomc from a sliort-distance 
trip an obsm ver can misily detect the proseiico ol the “sense 
of direction” in the lice. 

11 moved aside—to the right or to the lelt together 
with the leeiler, bees that have several limes visited a ieed- 
cr of syrnp placed in an open space not more than a hun¬ 
dred melr(‘S Iruin the liive will make lor home along a line 
parallel to the road liiey had previously taken lo Iho leoder. 
This road will lud. bring lliem home. 

This instinct manilests itsell still more convincingly 
if a leoder that stood a Imndred metres in Ironl oi the hive 
is removed witli the hee.s on it to a hundred metres hehiiid 
it. The h(?es will lly hojno in the direction that wonbl be 
right it the lender were in its old place, i. e., actually they 
will lly away Irom the hive. 

Alter what has been said, nobody will l)e surprised 
at learning that wIhmi a lecder siaiiding a hundred 
irietr(\s ini rout ol the hive was put (with bees on it) on the 
cover of their own hive, the bees made a bee line for 





1»!1‘ wiuj oil liiT 

hgs fiiimiiig licr wings on llu* 
Luiduig luiuid is a dry¬ 

ing nioisl pollen 
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“Jjonio” wliicli tlicy e\|U'cU'il to iiiul a liiindriMl incdros 
away. 

OtluM* aspocls ol' llic ilyiM!^; ami orioiiialioii in.sliiict 
of Ijoino-cojjiiJILT Ih'os, Iuo, havo bivii tlostdy sludiod. Aiuou^ 
llieso, Iws’ ahilily to distloloiifs has loriaod the 
ol)jo(:l ul dalailod iiivasi ij^al Jiurrcnl years many ox])or- 
inicnls Iwno l)ecMi tondiuted with whili? hives, hives of 
(lilJere]it colours, and hives \v]i(»se Inml walls were cov- 



.Dia^raiJi lo Ihc cviuTiiin'iils on jaiM' 2-5. Hens c.iini' 

from llie lii\o (rt'(‘l;oj.i:l<’) lo II.e >)>:»1 <ic.-‘cuti.it<*f| by o ciiTb*. (Irosses 
di^sigiialo sjKils wbere I In* JoiMlt r;-; \villi Jm-cs cii Ibrm wort* rt?- 
jdacocJ, it Jill llic dolled lines .^bow IJie roiile I lie InoU in Uieir 
.searcli btr IJjl* ItiNtc 

Wo iiuisl rojiiiml I bo lo.tdfj* Ib.i! (bo experiinefils were jii.ide in a 
pbiiii tlovoid ol stliejil iimlm.iibs 


crodwilh apiece of plywood painled in Iwo tlillerenl c.olonrs 
and the landing-l>oards al.su j)ain1ed in Iwo colours, lor 
instance, blue and yt‘llow. This last devices enabled the 
research workers to pr(*serve the lamiliar smell and posi¬ 
tion of the hive and at the same time lo change its outer 
aspect by changing the respeclive posilion.s ol the two 
colours. 

These and other experiments - such as changing Uie 
colour of hives siirrouiidiug the one under experiment, 
changing the positions ol the hives, removing the whole 
scries ol hives to a new place while preserving their re- 
s];cctive positions, or changing bolli the place and the 
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positions J)y fiinkiiitf I lie hoes reveal over Jiew asperls of 
tills iiisliiicl, |ji‘J|HMl the resc^arcli workers to arrive at 
doliiiile coMflusioiiS. 

Here is wliat tlioy Jiave learni: 

As ill lu'i* joaniey alielti, a iioine-coniini;* Inn? makes 
use ol llii^ scilar loiiijia.^s ami landmarks on the ground 
which lead her to the souive. The l)e(‘/s comjMiiiud eyes, 
in which l!ie rmhl-ahsorhim? siirlace ol the walls e\tin- 
^nishfs rays comiim* al an anele and which perceive only 
direct rays, are heani ilnlly adajded lor this purpose. 

'J’hi^ marks nearest home, such as the colour and situa¬ 
tion ol I ho hi\i‘ and prohahly (d trees in tlie wood, are 
addilional to the landinj^ sio:nal which the hues give Jiy 
standing on the landing-hoard lacing the entrance and 
lilting their abdomens in the air with the scent-gland 
working vig<nnnsly. In ad<lilion, llie sii|>ersunic signals are 
also sent Irom ( he enl ranee. 

'Idle nnmlKM* o) hees engaged in signalling is esjiecially 
great in early spring, during the lirst ITights alUn* winter¬ 
ing, and alter tlie swarm lias seltled in a ik^w place to 
wliicli the ])ees have not yet grown ai'ciisluini'd. 

Hilt till're are dozens ol Jiives in an apiary, each send¬ 
ing ils scent and supersonic signals. How do hees di.stiii- 
gnish the signals ol their own colonies? The idea is cur¬ 
rent among hee-k(i»pers that i*ach colony signals to its 
own hees and that eacJi has its indiviilnal “lamily” voice. 

Let ns slop lo consider this assertion. 

]| a Irame covered with hees (there may ho a Hiousaiid 
or even more h(‘es on a conih) is jiut into a strange hive, 
more oltioi than md all the hees will he ruthlessly killed 
or driven away. A lew moments alter the strangers liave 
hoon inirodneed into tlie hive, an angry linzziiig may he 
Jieard within it and ils iiiliabitaiils will l>e seen fiercely 
ojccl ing the intrmltos. 

Very little is known as to how hees holongiiig to one 
colony know each other and hy what signs they distin¬ 
guish their sisters Irom .strangers. Hut that they (h) so is 
quite evident. 

A group of I'-tiideiils ol the Timiryazev Agricultural 
Academy were instructed lo carry out a simple experiment. 
They put 300 hees in a box divided into three comparl- 
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mcTJts by a wiio iit^t so that tJjo first two ('oinpartineiits 
contained eacli a Ijiintlrod Ijees l»eloiiging to one colony 
and I Ik* (bird, a jiiind.r(*d bei's ri'<un a slranij't^ coJoiiv. 
Only bees in the iniddl.* coin|mrlinent liad access to syrup 
and water. 1 liey busily sucked syrup and j»assed it both 
to their own sisters and U) the* siraii^i'is. It was quite plain 
that the lorjiu'i’ were served iirsl and canse in lor a larger 
share. '1 wiMily-lour lioius alter the e:\])i'riniejit was started 


th(^ bees which had 
ilied o\ hunger were 
c-oiiiiied and it was 
seen that (>0 l)ces Iiad 
perished in the straii- 
gi‘rs' compartiiiejit 
while ill the sisters' 
coinpartnient there 
\V(*r(‘ 21! dead bees— 
ru arly a t hird.Tiie liees 
wliich the circum- 
slaiK'esliad lurnediiilo 
nurses c(*ased to dis- 

Thc pliysinluLjic.iI prdximiiy of Imms tinguisli betvveen tlicir 
belonging to (iil'l'rienl lolonit's nninifi'sls “owii" mkI “strange” 

itself in the case vvilli wliicli they feed bees not earlier Ibaii 

one another. ^,,1 second or third 

day alter the liegiii- 
ning of the experiinenl. The process ol “assimilation” pro¬ 
ceeded dillerenlly with difierent races ol hecs, revealing 
new aspects ol the pheiioinena ol selectiveiiess, afliiiity, 
and coiiijialihilily. lint when hecs troni one colony 
are iiitrocliiced into the liive of another, incompatibility 
may inanilest il.selt in the aniiihilalion oi all the stran¬ 



ge j*s. 

However, this intolerance, which some biologists vain¬ 
ly tried to r(*j)r(\‘^ent as a manileslatiou of intravarictal 
struggle, is not an immutaldo law ol bee lile. VVlieii neces- 
sity arises, experienced apiarists manage very well to rein¬ 
force their colonies liy introducing bees Irom other stocks, 
and the bees take well to the strangers, it inanipulaUMl 
skillully. This “graitnig” is especially snccesslul during 
an abundant lionev-llow. 
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Noitlu'r is Ihero aiiytliinii: iimisiial in |m\v Caucasian 
boos bo’mg poarolully aocoploil hy l»!ark Ibrosl boos, or 
U krai Ilia fi sloppo boos by Imjj: yellow ( .aikasians. 

ll oiloii lia|i|K‘ns Hial wiioii individual slraiiL»o boos 
collie to a hive loaded wilh noi lar ol jidIIi'm I hoy are will¬ 
ingly adiiJiUod into the hiv^^ 

lliiL Mio id(‘a ol a wido-sj)r(*ad “roamiii;^^” ot bo(>s in 
a closidy-jiaok(>d apiary is soniowlial- r‘\‘igL»i.‘rated. Al¬ 
though SOUK* oolonios in apiaries consist ing ol various strains 
and races ol b(‘o.s may bo madi* up ol dilloront ly-colonred 
1 ) 00 S, this is r)lt(*n du(* not to tlio '‘irninigralioir’ oV 
strangi* btM*s but. to ini ravariot al cr(»ss-brocniing, Uio 
})rog(*ny ol wliicli may tKxssoss various intorinodiatc 
characlors. 

And ind(*(‘d, observations at tluj apiary in dorki Lc- 
ninskiyc* show tiiat a colony oblaimnl tiirougii cross-brood¬ 
ing may consist oi boos i>ossossing not only the mixed 
charactors ol Hk* two bre(*ds. From neighbouring cells, 
out ol eggs laid by one and the same (|noo,n, black, typi¬ 
cally northern bees and Ihh*s with th(* broad yellow bands 
ty])ical ol s-tul licjm strains wore hatched. The ollspring 
as a whcde was htdorogonoous, alllniiigh each individual 
bee jirosoiited a pure ly])e. Anyone observing the landing- 
board ol Diis colony might think that it ailmitted strange 
boos, when actually all those boos wore lull sisters, mem¬ 
bers of OIK? colony. 


It is quite natural that boos should be attached to 
thoir hive. Field-hees provide the wlioh* ol the colony witli 
food which oTiahles its members to produce wax- the build¬ 
ing material lor comb construction. Field-bees are the 
only memhors of the colony that produce means of life, 
the rest being engaged in working tlie raw materials 
brought by the foragers and in reproducing the colony’s popu¬ 
lation. The stable instinct attacliing field-bees to tlieir 
hive may he considered as ajiother manileslatioii oi the 
ijsclnlness ol biological adaptations Inslered by natural 
selection. 

But it is not worker-beos alone tliat can find tbeir 
home and distinguish their own hive from strange hives. 
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Tho qiKHMi, loo, lias lliis iiisliiicl lii^My devolopoil. Apia- 
risLs onii:ac:(.Ml in (iMOOii-roariiiq ran loll anyone llial if a 
queen kepi in a cai^e hajquMis to esiape Iroin it during' nianip- 
iilalion, Uk^ apiarist has only to wail i»atienlly without 
chan^'inL*’ his position, and the (|iu‘en may soon rolurn 
and ontc'r the eaj 4 ;e in his iiand. I)rr.n(‘s, Itx), contraiy lo 
what, is usually said ahoiil theiu, return Iroiu their trips 
to their own hive. 11 a hive is rarritol at niiihl some live 
kilometres away troin its phue and put in a Incalily heyond 
llio lormer lli^hl range ol the hees. tiie worker-hecs 
will be nnalde to return to the old l»nt unlike 

the worker Ihi'S whieh will come home to the new 
place al nightlall, the drones \siil be buind on the 
stakes ol llu‘ stand Irom which the liiM' has been 
removed. 

'riiis may lead lo the b.eliel that tlroixcs are attached 
lo the spot where the hive isovc'n nioit^ slnnigly than work- 
er-bt'os. Hill the important thing is nut the lorci* ol atlach- 
iiKMit bill the radius ol llights: divmes f.'v Irom their hive 
much lari her lhan workers ami, (xoii-vq nenl ly, can relurn 
liome Irom greater distances. 


For millions of years liieir nesl remained* slalionary 
for hees living in rocks or hollow In'os, and Ihis explains 
wiiy the majtuily ol loragers will alight, on tiu' .spol where 
the landing-board used lo be it, during Highl hours, 
Hie liive is turned lacing amdher direction Ilian Ihe 
accustomed one. And il the hive is moved somewhat 
aside, almosl all the bees will lly lo its old place, 
no mailer liow well the hive may lie visible. They will 
liave to make an exlra elloii to l>e able liiially to reach 
lionio. 

All lealun?s ol liee heliavioiir show Uial hees are 1 irmly 
altached to the location of llieir hive ami lhal Iho various 
colour landmarks, supersonic and sceiil signals are bnl 
auxiliary landmarks on Uieir xvay liome. 



HONEY AND VENOM 


TrmjxM’.il iin‘ Mini ilmiiMlil v in lln* IIiv(\ llnw ll^uipy is 
i'lniliirrd. Alofi* .iIkmiI IMiysiuln^rif.iI U trrifiv?. V\ IimI. 
Ti'rliiioloyisls, 11 i^l nloirisls .iinJ Sm v Mliniil.. 

iioiicy. 'i 1k> Slifiii: lii'‘ (.oloiiy’s \\i*m|m»ij of DchMirt*. 
Tin.* Alotlificjil ion <»f lin* Sliny: lliroii^'li AmIiiimI St'lor- 

I inn. 


N(‘i l :ir li;is Ikm'M (li‘S( rilMM| in liioral urt* as suiil 

ol lh(* llowor,'' “i* niol !m‘I*‘s sniili‘, " "iiln's Inm hiriLr sirivin^jj 
afU^r !ia|»|iin»‘ss aii'l ImmiiIv," ami so ojj. W'o must, Jiow- 
ovt*r, aiimil. llial this 'ijjotlu'i's smilo'' is insipid omnigli, 
lor till* norlar oi lliiwurs contains Iroin 'lO to (SO'-;, water, 
so that the 1 k‘ 1‘S have t** evaporate hall or tliree quarters 
ol what, they hrin.i^ into the hive. iri[>e honey must con 
tain not more than LO";', water. 

(iogoTs luM-keeper llmly Ihniko (in ilranur^s on a / arm- 
stoad iirar Dihanka) was perleitly jusliiieii in spealving 
ol ri|»e hoiu'Y that nothin”: more ilelicions conld be iouiid 
anywhere: ‘1 w.ll take my oath on that. Just lancy, when 
you hriiig in tia; eunil) the scent in the room is soniotliiiig 
you caiTt imagine: il is clc ir as a tear or a costly crystal 
such as yon see in earrings.” 

However much honey a colony may have stored it will 
not stop collecting it. iS long as the llowers have nectar 
and there are empty cells to store it in. This insatiate 
and insatiable urge to store loud has given rise to an apt 
saying: “Bees are misers-they store up honey and then 
die. 

The warmth ol the suii acceh'rales the jirocess ol evap¬ 
oration ot neciar in the cells, lint the greater part ol the 
wv>rk is doll” by the bees themselves. .And it involves a 
considerable expenditure of energy: oSti minor c dories 
are requirml to convert a gramme of water into vapour. 
But an average bee-colojiy consumes 90 kilogrammes of 
honey a yi*ar, lor the ]ir*)diiclion of wliicli ^lOO kilo- 
granunesol nectar must he lironglit into the hive! In adiliiion, 
bees produce extra honey, too, ajid it is quite usual iii 
ilie U.S.S.B. to harvest as mncli as lorty to sixty kilo¬ 
grammes of honey from a colony, llow" much water must 
be evaporated from nectar in such highly-prodiictive 
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colonies il averai^e slocks storing not Jiiore than 50 Idlo- 
granimes ot horu'V against the winter eva[»orat(i Inindred- 
weiglils ol waler. 

Tills living lU'Ctar seliriery j»roc(*ssis tin' raw material 
it itseli ]»ro\ules, and liie tiiiaJ ]>rodnc*l is at the same time 
the Inel used in llu‘ process. \\e know the elTiciency ol' 
this tuel: lux'S must roiisnme ahonl two kilogrammes 
ol honey to ]n'odnce ten kilogrammes ol honey out ol 
nectar. 

>iectar must !»e coiuentrated lor several reasons. In 
the iirsl ]dace, lliin honey c*Mjld not be ke['l lor any length 
ol lime ainl colls conlainiijg it wtaild lu'ia.jtu' lilth' lennen- 
talion vats, isc-condly, less space is uix-det! lor storing con¬ 
centrated sedntions. 

'Idle liive, ho\v(‘ver, is not merely a la'ctar relinery 
and ho!U‘y is iie.l simple nectar .snl:icii riily d<‘ hydrated. 
Evaporatii.'ii ol' moist nre trom nectar is rmly one as})(^cL 

the honey-ripening jn*<»cess: tlu'n* is anolh«‘r. a much 
liner, side. Tcx hnologists consider i( a I-, clntical mirachj 
that tlie eighty-p{'r-cent sugar solution produced hy lu»es 
can keep lor yeais witlnnit graimlating. 

Th(? ripening ol this over-sal nrali*d sugar solution 
starts in the bee’s honey stomach on lier way hoim*. trom 
the iield. There, the cane sugar (d tlie nectar, under the 
iiillnencf ol en/ymcs I'crments e\< reted l>y certain glands 
-is partially cliange<l into a miAtnre ot e<inal quantities 
of dextrose and leviilost*. 

Once ill the iiive, the nectar-gal Inner either herself 
deposits her load in a cell, crawling into it n[)sid(; down 
and altaehing a lianging drop to the root the cell so Uiat 
it runs slowly down the side walls (a little dn)p will dry 
the quicker), or transters it to a liome-hee. l>ees mean¬ 
dering over combs and seeming to do nothing are just 
home-bees which have received loads ol nectar and are 
contiiiuiug the process ol ripinjing l)egiin hy tljo 
fielders. 

After tliis second ]>roccdure the somewhat, changed 
nectar is put teini)orarily into cells to he removcMl to liighcr- 
lying cells some time later. 

TIic above details are important not only from the 
techmdogical standpoint: they snpply one more link in 



tlic cliain of inolaholic processes occurring iji the bee- 
colony, whore every drnp ol honey and every scale of wax 
is llio ]»ro(lu(:t. of cojunion elf*ni.. 

We desi .'ihed above how a tinetoi is fed with 

royal jelly Iho snl>slan<‘e out ol whicli eggs, the oiiibryos 
ol luliMV bee gioieralioiis, are made in (he qijecoi’s body. 
Then we Irin-ed 1 h(‘ ways ol pn‘di.icing lu»ney and beebread 
—subst.-inees whicli are converted into royal jelly in the 
bodies cl woirKers. We also bfiow how b( t^s colh‘Cl nectar 
ami pollen nnV ol wbicii bruityv ami beebi'ead are produced. 
This enabled us to itdiow, one alter aiiollier, all lIio phases 
ill the }U'oci‘Ss ol the development ol so.\ ifcis. 

This process clearly and coiivim iugiv illustrates the 
correcliiess cl a major premise oi Micimriii agrcdriolngy; 
like all otiier cells by means td which organisms can le 
inniliplied, se.\ cidls art* the result ol translorniatioiis, 
ol mi*lab'dism, the result e.l the devidopment oi the or¬ 
ganism as a whole. 

'these cells, which have accnmiilaled as il were, the en¬ 
tire coui’se ol evolulion of tlu* oreanisin and. c«)iiseqnently, 
all lilt* condilbuis ol lile ]>roinpl!iig ils dtveb>pinent, are 
l)orii, built U[» <»f Jiioleceles, (*l ])aiii(*lt‘s, oi substances 
conslituting various ]»arts and tissues ol Hit* tirganisin 
t hat have* gtuu* through numerous bill law regulated clian.ges. 
Ill the words ot Acadt*miciaii Lyst‘nko: “Hence, the 
initial cells also ev|)ress to a gnuiler or smaller extent 
the tendency ol the lutnre prt»pi*rties ol the organism.” 

This is exat-lly what can he observed in (he liee-colony 
as a whole. All ils meinbers have a tlireci or indirt*ct sliaro 
in the prtxiuction of .sex, reproductive, cells wdiich are 
built- iij) out oi snlistaiices transfornieil in accordance with 
natural law-s and pmeessed in a strict, order by bees of va¬ 
rious age groups, 'blial is wliy tlie sex-cells possess certain 
hered i tary te nde ncies. 

The details of honey ripening just d(*scrilied reveal 
one more aspect td the adaptations making lor conserva¬ 
tism in bee lieredity. 

W'e have ineiititnied nurse-liees forming part of the ret¬ 
inue which, like an inner lilter, surrounds Hie queen and 
protects the reproduction process of the colony from an 
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excess or Jnek ol lood or some oi its coiupoiionls. Now Jet 
us reiiiiiid our iviulers that the jMii*se-]»ees producint,^ royal 
jelJy lor the youiii>vr larvae are protected Iroiu direct iii- 
iliieiH'es t‘l llie erivirojiiiient l»y the very nature oi the col¬ 
ony njiich iimre rin-oroiisly Ihaji it w«)ijld seem at iirst 
glance. And indeed, I he nurse-hees jM'oduce the larval 
iood <»iit nl lov»d that has heen processed to a certain ex¬ 
tent, ju'e lalo'icaled, so to say, hy the lU'clarand p<dlt*n- 
g.dherers and the l ome-hees tJiat ilepositiul ll!(» loads into 
comlis. At this stagi^ the (inalilalivi* dillereiices ol the 
raw initial prodiuls are alrea<ly ediminated. 

The lad that nurse lK*es are, as a rule, y«'iing lu^es that 
do not leave the hive and are still in the “waxen wonih” 
is also ol some importance. It is hut natural that the h)od 
produced lor the hiinxl hy the nurse-bees living under con¬ 
ditions ul‘ Constant lemperalnre and humidity and eating 
uniiorm lovxl, is more iinilorm, i|nalitatively cojislanl so 
that through its coiisuiiiplion c<njslaut characters and 
properties are deYelo[H‘d in the l>n.K)d. 

The peculiarities oi tiie alimentary canal of the honey¬ 
bee also act in this direct ion. livery grain ol lood lliat 
pa.s.ses from the honey-crop ijilo that ]>art ol tla^ canal 
where lood is digesUul lor the luoielit ol the individual 
bee is instantly enveloped by the cells of the peritrophic 
membrane, ami it is in a solid covering of these assimilat¬ 
ing cells that lood makes its pas.sage tbrongli th(» body of 
the bee. 

It was always Indd that the imjiortance of the cells 
of the pc'i'ilrophic memhrane consisted in protecting tlie 
inside of the intestines Irorn the coarse inlegnmoiils of pol¬ 
len-grains, indigestible lor bees. J3ut there is every reason 
to suppose that thesf* diminutive “wanderijig stomachs” 
are iustrumenls ol biological selectivity lor protecting 
the horiMlity of bees against unsnitablo food. Here is an 
examph? to bear this out: when the ludd-bees bring into 
the hive large tjuantities of poisonoirs jiecdar or pollen 
(such cases do ha|)pen) it is yonng bees that suller most 
and subsequentIv perish from this unwliolesoino food. Since 
each young heo lemls several young larvae, the death of 
one bee pre.scrves all the larvae she locds. 

We see how numerous are the protective adaptations 
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willi whicli iiatiiru surrounds llic growiiit^ brood, and 
especially the queen. A man that would change Ihe nature 
ol bees has beloie liirn tlie hard task ol overcoming all 
those living ami endnrijig obstacles, tillers, and barriers. 

In bringing closer te» Ihcdr dwellings cut hollow trees 
containing bees, iikmi at the same time transler the envi¬ 
ronment whicii bees creale lor themselves in tlieir nests 
and wliitdi is the prime c«>ndition lor preserving their na¬ 
ture, heredity. It is liiis oiivirtmimoit thal enables bees 
upon domes!icalion to bod imlependenlly and in all other 
respects to lead an independent lile in accordance with 
all natural lorms ami imauis b»r preserving unity with 
the conditions ol existence. 

lint is the slabilily ol heredity [>rotecled I»y nature 
less vigorously in til her organisms:* Aie id her orgauisiiis 
not providcMi with all siicli, or similar, lilters, harriers and 
the like ])rotectiv(' ailaptatious? 

Such adapt-at iojis are certainly possessed by all living 
beings wdiose nature vigorously resists the inclusion in 
the developimnit ol the organism id any strange, alien 
conditions, l.lut at the same time almost any living being 
can Consume its natural lood in (juaiitities olten many 
times exceeding that which is necessary lor the normal 
growth and deveh)[»meut ol the organism. l:lxcessi\e leod- 
iiig imdermiiies heredity and no mailer how well the re- 
j)rodnctive organs are protected, tlie consequences ul ex- 
ce.ssivo ieediiig will inllnenco them, directly or indirectly. 
Too much lat may make an organism sterile, (iood crops 
are never collected Irom si)ils into wliicli too much fer¬ 
tilizer has lieeii introduced. Trees that receive too much 
food ])roduce sterile, fatty shoots. An overled hull or hoar 
cannot be a good sire. A lat lien doi‘S not lay well. 

Moderate fattiness, boNvever, results in clianging the 
offsjiring, and plant- and stock-lnceders have been long 
utilizing this lor selection purposes. 

Here is liow Darwin ends his TkeYariahiliiy of Animals 
And Plants under Domestication: 

“A habitual excess of highly iiutritions food, or an 
excess relatively to the wear and tear of the organization 
from exercise, is a powerful cxcithig cause of variability.” 



In boos, Jiowover. tbo aiialoiny arnl insliiicts of iiidi- 
vidnal iiisocls, as wollasllic orixanization and way ol life 
ol tbo colony as a wliolo, ai\^ such as pracl ic-ally to |>ro- 
cliido an oxcoss ol tood ivlalividy to t ho woa.r and loar of 
tho organism oi individual iiisoots innn i‘Xoiviso. 

Whalovor iho tmidion oach iFidivldnal boo may ho 
porformin<T^ at. a pvoii niomonl, sho nsnally onjisumvs no 
inoro lood than is iiocossarv tor liio inodiicl 1141 ol Iho cor 
rospoinliiii^ (jnantily of j)hysiob»L^ii‘al {'noii>y. 

Hoos aro ca])ablo of iii(ossanll\ ^'alTy^J^■ into tho hive 
an abnndanco "f nectar of Iho very h(*st. tjnalily, biiL an 
individual Iut will, as boi<»iv, take h r ils individual con- 
siiinpUon just onon^h io<al to b(^ ablo lo live and work. 

This p?‘Culic\rit y which l.>ei‘S .sliaro with other social 
insects and which lias onal.dod tho honey bo(» Io si*rvo man, 
const it iiios another adapt at b'\i tor tbi' pivsevvat ion ol the 
slabilllv of hereditary characters both in individual l)ees 
and in the colony. 

It slu)nld bo montionod bore Ibal a e:rown l>ee, oats vory 
liltlo. When tho lov)d consmnod by an adult boo dnrinp; 
hor lifotimo was diviilod into lood bn* tbo ra-mtiimation of 
her individual lilo pmcc^ssos and lood lor porlormin^ va¬ 
rious duties in tbo colony, it was eslablisliod that, during 
the six weeks of her adult, life, a bee cojisuines little 11101*0 
food for the iormer jnjrpose lhaii during a week (d Jier lar¬ 
val Hie. If, as wc have already bad occasion to montion, 
the larval phase is considered a pljase <»l acciinnilation 
of the individuaTs food store, ami tlio pupal stage',, that 
of consuming this lood, an adult bee may well be consid¬ 
ered to he in a pliase of accurnnlation of stores for the 
colony. 

Let ns now go back to tho hive wljoro fanning bees are 
busy driving from the hive the air laden with vapoiii's from 
the “green,” or unripe, honey tilling the coml)s lo the brim. 
During one niglii, the volume ol the neclar deposited in 
the combs decreases almost by a quarter: tireless fanners 
force wiMi their active wings myriads of vapour molecules 
out of the hive. At last the cell on the u])per wall of which 
a single iransparent drop of nectar sparkled Imt a few days 
ago, is filled with a thick, gleaming liquid lo he preserved. 
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This liquid consisls of 80% siij^ar, a iio<:;ligihle perccnlage 
of salts, vitamins, lerjiKods, an adjiiixtme ol pollcMi, a 
little protein, traces t»l several acids, iiideiinahle sub¬ 
stances coni ribnting to colour, lo aroma and llavour, and some 
other subslaiicijs. And all this togi'Uier makes iioiiey. As 
soon as the honey is rijK* Uio l>ees s(‘al I he cells with wax 
cappings, each strain in its (;Wii way. 

Dillerent sources yiebi dillerenl honeys, such as gold¬ 
en-yellow Irom the locust-wood, wliito granulabnl honey 
from the yellow acacia, reddish la^ather liofiey, dark huck- 
wh(*at honey, lighbaiuher honey Ironi iha linden, sweet clo- 
vei and sunllower, and white Irom llie willow-herh. Nalu- 
ral honey siraight Irom the (oinl.s is iiioro or less liquid 
and viscous. Heather honey alone is Ihixotropic (like jelly) 
and special devices are used to exlract it Irom the comb. 

Among \arions iioneys lliere is one which Maxim Gorky 
meiilions in one t)l Jiis stories. It is calhul “heady lioney” 
and may be U)und in liollows of old beeches and lindens, 
Pompoy the Great’s soldiers were iiearly lost when, having 
tasted (his honey, a wliole legion of iron Homans became 
uiiahlo to move. I bis honey is produced Irom l>ay and aza¬ 
lea Jiectars. 

The iood and caloric values of honey have beoik studied ex¬ 
haustively, and it lias been established that its caloricily 
is higher tlian that ol cream, caviar, and rice while it would 
be hard lo lind any other food as readily ahsorl>ed as honey. 

From ancient times honey has been believed to possess 
special curative properties. In Hie works ol ancient phy¬ 
sicians it was called tlie “elixir ol youth,” and modern 
doctors consider it a Iood for longevity and often quote 
ninety-year-olil lAthagoras lor .saying that he would not 
have lived so long had he not oaten honey. Special works 
on ago and longevity say that a large percentage of those 
who have liveil over 100 years are moiinlain sliepherds 
and bee keepers. 

Every year luings more and more books on the techno¬ 
logical ami food properties ol Jioney, treating the problems 
with increasing thoroughness. Only its biological proper¬ 
ties have been loft in the shade until rocerilly. 

Exjierimenls in accelerating the liealing ol wounds with 
honey, the work ol Soviet specialists wdio have discovered 



ill lioTioy what are railed ufrewlh subslancos and eslablisliod 
that plaiil livalod witJi liojiov take root much bel¬ 

ter, show what uue\})e(te<i disro\eri(‘S are in store lor the 
research worker. 

But lionev is iiderestin^' iiol Iroiu this aspect alone. 

There is unlimited evidiuici* that dilleriuit colonies 
of bees liviin? side by side and collectin.L!; nectar supposedly 
from the same ])lants prodiae somewhat dillerenl lioiieys. 
The teaching; oi Mn liiiriii sheds new Tn^ht on this Und: tlie 
analysis ol tlie data (detained lhioni,d) the study of vegeta¬ 
tive hybridi/ati<.>n provtvs beyond <l(nibl lhat plastic sub¬ 
stances, too, carry varietal jiroperl ies, i.e., heredity. 

Since ln)ney is an organic looil consumed by the l>ee- 
colony throughout its lile, it must ol lunessily be dilierent 
ill dil'l'i‘r(*ni coh^iies. Take !\vn colonics ol’ e(jnal si rimgl h 
living side by side in the crown ol the sanu* lime-tree: the 
honeys produced hy these two colonii^s will Jiave compar¬ 
atively dilierent tas.les, cohuirs, lhickn(‘sses and iiavoiirs. 
In this we sec tlie manil(‘slati(»n ol llii‘ dilierent heredities 
of the colonies wiii(*li dii’lerently assimiJaU* the nectar they 
collect. The nectars collected by dilli.*rioil (‘olouies, too, 
difler to a cerlain degree, tor ]»ees collect them Irom dif¬ 
ferent plant species. 

If pollen tra])s are [oil in be(‘-oulranees every day and 
the botanical c(.»mposition of the pollen loads is compared, 
it will be seen that no two colonies Jn-ing in identical loads 
of pollen. 

Everybody is familiar with the curative properties of 
honey, but not everybody knows that polhui in tlie lorm 
of beebread is also lienidicial to lieallli. 

Thus, young jilaiits tr(*ated with colc/hicnin prejiaratioii 
cease to develop normally. A thousand rye seedlings treat¬ 
ed with this preparation developed liimonrs and became so 
many plant cri])ples. But wIkmi the exfierirneiitors treated 
a thousand seedlings lirsl with colchicnui and then with a 
liquid beebread extract, GOO to 700 plants out ol the thou¬ 
sand continued to develop iiorinally. 

In a laboratory, three groujis of mice susceptible to 
cancer wore reared under similar conditions, the only dif¬ 
ference being in their diets: group I received beebread, 
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fifroup II, li'osh pollen aiitl group III made up of c)iilrol- 
spocimens reeeivod a usual (Ik'I. Alter all the mice wore 
iiiiecled willi camer l]jrou.e:li iiiocillation, many o those 
in groups II and 111 conlracled Hit* diseasii and siihsuiueiit- 
ly died, hut IJiere were \t*rv lew sick mice* in group 1 which 
was led on bee bread. 


The lioiHilul results 
of these experiineiils 
have slarled a series of 
researches conducted not 
(inly by liiologisis and 
veteriiiaries, but also by 
doctors. 

Doctors utilize b(‘e- 
venom, which has also 
been jiroved to jiossess 
curativo properties, d'o 
day, in addition to hon 
i‘V and beeswax, bee- 
venom is extracted on a 
large scale. 

When a bee stings 
sIk; introduces into the 
Wound only about 0.00i»I^> 
gramme ol venom, Jnit 



this minute (luantity is 
enough t o cause I he death 
of many insects slung hy 
the bee. 

Bee-sling poison is 
the secretion of two 


'I hesc drawings 1j\ PridV.^scM-ti. A. Ko¬ 
zhevnikov show IJje dilferences in 
the structure of (lie slings of worker 
(above) arid ijiiedi (lielow) 


glands, the product of one of these being acid, that of 
the other, alkaline. Taken sejiarately, each of the se¬ 
cretions is less potent t han in a mixture. A Hy stung by a 
bee dies instantly, but if one of the secretions is injected 
into a lly with a very line needle, the lly will survive. No 
sooner, however, does the lly receive an injection of the 
second secretion than it dies. 


Specialists have cstablisliod that some ol the compo¬ 
nents ol liee-venom are similar to those ol tiio adder and 


the cobra venom. It is therefore no wonder that even large 
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animals ami birds ollcii die from boo-poison. Dogs, and es¬ 
pecially Jiorsos, sulfor sovoroJy iroiii boo-.sliiigs. Some peo¬ 
ple, loo, are ViM-y sonsilive lo sriiigs. 

At the same lime bee-veiioiii is s;ici*(>ssiully used in 
Lrcatiiig rlieiimalism, jienralgia, and oilier diseases of man. 



Today I lie Irealment is effected 
liul oiily llirougli the direct 
application of slings, as was the 
case in former days: jireparalioiis 
niaile Inon )>ee-veiioJii are injected 
s n I )c n t a ni'o n s i y. 'I'o m a 11 i i i a c 1 1 j re 
tliese pri‘paral ions, special “pharma- 
centii* apiaries’’iiie mainlained. Jiere, 
bees are ln>m time to time released 
in special glass cliambi-rs where, 
under the inlluence ol etlier va¬ 
pours, tli(‘y exlrude their slings. 
The walls of the rhamher become 
covenul willi <ln)[dels ol the poison 
Iroiii thousands ol slings. The ven¬ 
om is collected and bottled in 
ampules. 

The laboralori(.*s of tlio jiharma- 
ceutic apiaries lia\e established that 
the jna.vimiim hee-sting poison is 
secreted by bec^s iiion^ than tea days 
old and that bees that consume food 


more poison. Although tlio magiii- 
indes hero are expiessed in terms 
nl tractions of a milligramme, 
still they have their relative values. 

(A>ndilions under wJiicb hees se- 


Tlic hoc siijjg is licid crete more poison are already hnown 

with piiict*r<; ii piipcr box .|mj “exercising” poison-glands is 

IS susp(‘ndc(l Jrojii I Ik? • i . ? ^ ° 

separaU?(i abdonicii l»y a earned out. 

very light spring clasp. 

By pouring sand inlo Ihe It i.s a wide-spread miLiun that a 
box the lorcc wiih which juijnediatoly she loses her 

the iaseci s body can be actualJy a bee wiUiout 

measured a sting can live several days. At 
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any rate, l^ees witli their stiu.ijfs torn off can often make 
their way home and pass on their loads of nectar or pollen 
to lioused)ees. 

There is no doiil)t that tlio sling is the bee’s weapon 
of delence and not ol attack. 

When a bee inserts lier sling into tlie body of an enemy, 
tbc odour ol llie poison inlnriatcs other bees; tl»e bigger 
and more dangerous the enemy tlie more defenders of ihc 
hive sting him attracting still more bees to the spot by this 
soundless alarm signal. 

No other creatine in the world lias such a strange weap¬ 
on ol delence which in stingijig an enemy olten kills the 
stinger so that, with bees, soll-detence olten becomes suicide. 

The sharp liailis (d tlie sting are recurved and while 
allowing the l»ce to insert the stylet into the body of 
an enemy they jnevent her Irom draw¬ 
ing it out and so tlie bee must tear her¬ 
self Irom her sling wliich, logether 

with a b ndle ol iriusclos, remains in the 
wound. 

Wlien a lizard escajios from an enemy 
leaving b(‘liind its tail, wbich l»y its nuiv- 
cring Ik Ids the atlention of the fooled 
enemy, the lizard itself in no way sutlers 
Iron) the loss ol the tail. A daddy-longlegs 
caught l)y a b g leaves it behind and thus 
saves its lilo, 

Hut a 1)00 tearing herself from her 
barbed sting in the enemy’s bndy receives a 
mortal wound. 

In the chapter dealing with the difli- 
ciilties in the theory ol natural selection, 

Darwin treats this problem at some 
length. 


The venom enUMs the wound down llu; poison canal 
in IJie ton-barbed slylol. The stylel is held finnly 
in the laiicels (also bearing barbs) but in such a 
way I hat it. can move. The next figure shows the 
stylet and the lancets in different positions 
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“II our reason leads us to admire with 
(MdJiusiasin a miillilude oi inimitable eon- 
Irivances in nature, this same reason tells 
us, though \vc' may easily err on both 
sides, that some other contrivances are less 
perlect. (Ian we consider the siinuf ol the 
bee as perlect? . . . 

“If wo look at the sling <d the bee, as 
having existed in a rem»)te progenitor, as a 
boring and soituUmI instrument, like that in 
so many members ol the same great order, 
and that, it lias since been niodilied, but 
not jierlected lor its pr(‘senl |)nrpos(?, with 
the poison originally adapted lor some 
other object, such as l«> ])rodiice galls, since 
intensilied, we can perhaps understand how 
it is tliat the use ol the st ing should so ollen 
cause the insect's own deatli; lor it on tlie 
wlnde the power ol slinging Ik' useliil to 
the social community, it will iiiliil all the 
re(|uinMueiits ol nal ural select ion, though 
it may cause the deatii ol some lew inein- 
hers. ” 

U may be n(»le<l iieie tliat Darwin’s 
idea ol the original uses ol the ])oisoii was 
not mere sjieciilatioji. Darwin mentions in 
one ol bis letters that by inlrodiadng wasp- 
poison into j>laiil tissues lie obtained in 
several cases Miii kcming and solidilication 
ol t he t issue. 

The works ol Academician K. N. Pav¬ 
lovsky present deep, all round study oi 
the evolution ol tJie hee-sting. All the 


'I'lic slyli'l and llie lancfis J»y jilhMiiale llirusls 
sink deeper ami deepi‘r inlo ilie wound holding 
each gain by the rociirved liarhs along their 
sides. The act ion of the sling ((mlimies oven when 
the sling is separated from I he body of the bee and 
the venom continues entering the wound 
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aspects ol’ this evolution, such as the comparatively greater 
development of the acid gland in the Osmia and ol the alkaline 
gland in 1 lie Aiidrena, have hecn studied l)y Academician l*av- 
lovsky. He sui)i)lies exact data on the proper! ies of the poison of 
such wasps as the Scolia which, through stinging, paralyses and 
preserves other insects lor its griih to lecd upon. TJie author 
oilers an exhaustive study of the dillereiices in the stings 
of dillereut solitary bee species whose stings are their w^eap- 
ons of individual deleiice, and, liiiaily, shows iu w^liat way, 
ill primitive social bee-species, the sling of an individual 
became the weapon of collective delonce, au organ for the 
protection of the community. 

The hotter to understand the biology of tliis adapta¬ 
tion, w'C must bear in mind that in the case of insects in 
the same evolutionary stage as tlie hee, stinging is not fatal 
for the stinger, lor tiie sting can be Ireely extracled from 
the chitinous tost. So when a bee stiiigs a w^asp orally she 
remains alive. 

The barbed sting had served the bee lor many millions 
of years belore there apjujared on earth birds, animals and 
liuniaii beings, Irom wiiose clastic skins the harl)ed sly- 
let cannot he withdrawn so that the bee must cither remain 
on the oneniy or tear herself away Iroin l)oth the enemy 
and her own sting. 

It is hut natural that the old sting is ill adapted lo new 
conditions. But hy the time new- enemies of bees appeared 
on earth, the bee had cease«l to be a solitary insect delend¬ 
ing only itsell: by that time an individual bee deleudcd 
the whole of the colony, the nest with its thousands of in¬ 
mates and communal stores ol food. And this proved of 
the greatest iiiipi)»lance. The sting became modilied in 
accordance with its iicw' lunction and the new" conditions 
under which it was used. 

Thus, Darwin’s statement that the sting was “not per¬ 
fected lor its present purpose” is erroneous. Darwin, how^- 
ever, is not to blame lor this error: at the time The Origin 
of Species was in print it w-as not knowui that the queen’s 
curved sting diilers trom the straight sting ol the w^orker 
not in shape alone. It was several years later that data were 
published establishing that while the w^orker’s sting lias 
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tea barbs tlie sting of the queen has only four. A ten-barbed 
sting sticks more I irmly in the body of an enemy ami re¬ 
mains there longer, ajid is, consequently, more dangerous 
than a smooth one. 

And this is not all: anatomists have found in the bee's 
sting special coni rivai»ces easing its detachment Irom the 
body. It would be interesting to study wdiat purpose may 
be served by all these adaptations. 

Bees attacking a bear about to loot the hive gel entan¬ 
gled in his shaggy coal and, buzzing angrily, try to penetrate 
to liis skill. At the iirst sting the bear makes an attempt to 
brush oif the guardians ol ihe hive. In trying to Iree liiiii- 
sell ol tlie at lackers the boar crushes dozens and hundreds 
ot bees, but I heir stings (which arc detached with a bundle 
of abdominal nerves owing to which the sting muscles coii- 
linuo to move) will automatically penetrate deeper and 
deeper into his .‘^kin. 

‘Th(jy conliiiue ligliling oven alter death” were the 
words ot a scientist who was tlio lirsL to understand the 
mechanism motivating the detacJied sting. 

Yes, indeed, bees may be crusbeil, stamped to death, 
they may perish, but the slings torn Irom tlieir bodies will 
go deeper and deoj er into the woiiiuls, injecting into them 
the poisonous mixliiro ol the acid and alkaline secretions, 
owing to wiiich the Wiiunded spot is iirst beniiinbed and 
then begins to itch. 

In tliis we perceive an obvious peiiection of the sting 
adapting it to its present luiictiuns, although this peiiec- 
tioii involvc's the dealJi ol the slinging bees. 

Actually the colony does not sullcr from the death 
of a bee, at any rate its loss is no more dangerous than 
is lor a nettle bush the loss ol the stinging cells of its 
leaves. 



ENEMIES or BEES 


How Hoes Di'fond TJjoir Hive. I’he lie.ir, 11j(* Mirlen, 

;m(J Ollier Four-Fooled Enemies of Hees. Hirds ;is Ene¬ 
mies of Hees. Insecls as Enemies of B(‘es. An Altaclc 
of Arils. Hee Life: Proof of llie Abseiure (if Inlravarietal 
SI riiir«i[l** and .Assisi aiire. 

Storuft of ho MOV and wax, I ho soiiii-darkMOHs and humid 
wannlli ol tho liivo, have made it attraclivo for a variety 
of enoMiios Iroin jjarasiLic irioulds to 1‘irds of prey, and 
from tho hraiila rooc.a to t Ix^ar. 

Ill Jiol Hiiiiiiy wlii‘ri llio lioos are vigorously fan- 

niiig the Jiive and when tho warm siiio!l of honey and wax 
lloats over the ajiiary and is yieivoplildo ovou to man, whose 
sense of smell is much weaker than IJiat of animals, ()ne may 
observe with inl crest the goings-on in front ol tho bee-eii- 
tranco. A colony of modiniu strength would serve this pur¬ 
pose host. 

On the alighting-hoard the hive’s vigilant guards are 
actively repelling untold hosts ol Cfiiemies. More are all 
kinds of Hies, big and small, long-legged spiders, slender 
bright-coloured moths, agile ants trying to gel into the hive 
unseen in thci crowd ol home-coming bees. Now- and then 
in front of tlie liivc occur swift engagements, on land and 
in tlic air. 

OUea a live hall rolls oiil of the hive and falls in the 
grass near the landiiig-l)oard: these are the inner guards 
driving out a foe from tho hive. Long alter this, an angry 
bij/zing may be heard in tho grass strewn with dozens of 
robbers badly wounded or stung to death. 

Their place at the entrance is taken by iicw' freeboot¬ 
ers doing their utmost to get at the sweet riches of the hive. 

Chapters dealing with the enemies of bees in books 
and manuals on bee-keeping usually do not mention these 
“border coiitlicts,” When bee-keepers speak about tho ene¬ 
mies of t^es, they mean more dangerous loes whose harm¬ 
ful deeds are done by .stealth in the hive: microbes, bacilli, 
microscopic ticks, and also specialized enemies preying 
on brood, damaging combs, devouring beebread, such as 
the wax-moth, tlie Lhora incrassata, the Trichodes apia- 
rius, and the like 
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IJcsides these, I)ees and their lioinos liavo countless 
other enemies whose ways and means ol attacking them are 
immensely varied. 

The bear (wliose name mcdvad mearjs in Russian 

“lover ol lioney*’) is a well-known enemy ot bees. The bear 

is attracled to beehives not so 
much by the smell ol honey 
as by the bn/zing within hollow 
trees. Men OFigaged in main- 
I a i ni ng telegraph wires 
strung in ioresls have olten 
seen Hrnin climbing a tele¬ 
graph-pole believing the dron¬ 
ing sonml o\ the wires to be 
the buzzing ol bees 

\\ hen a l»ear has discov¬ 
ered a bee-trei‘, he gnaws at 
the I ree, breaks the hollow with 
his paws ami grabs the combs 
paying lilllo attention to bees 
attacking him on all sides. 

1 1 ic i de n t a 11 y, whe n bees 
protect their liivo from man 
or bejist tliey usually start 
by slinging the eyes, the nose 
and the lips; this manifests 
their “tactical instinct” devel¬ 
oped through age-long war 
against the hear wliose whole 
body with the exception of 
these parts is covered all over 
with a tliick fur. The bear, 

This is how ol.l cigravinf^-s liowe vcr, is not the only quad- 

reprosoiiled Bruin goiling at rupcd lover ol JlOlicy. 

honey A trapper in a forest in 

Vozhega District, Vologda Re¬ 
gion, followed a marterrs track to an old aspen with a hol¬ 
low situated at the root of the tree. To drive the marten 
out of its home, the man began tapping on the tree. Sud- 
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denly hoos carnc lallinj^ froDi above on to the snow wlicre 
Iboy Iro'/o inslarilly. The next day tlio mail came lo the 
tree to drive out I ho lieos find lake away tlio lioney. In ernp- 
tyinu[ the boo-hollow lie saw tiiat llio marl.cn liad made a 
tniinel Irom its own iioii» lo tln^ “nj»j)er slorey” and used 
lo visit the bees ior a lasle ol honey. 

Sabl(’S and wolvoriMies are known lo like honey, too. 

Skunks iwo loud of eatinj»‘ liees. They are insensilive to 
stinging and come al jiighl to the apiary, .s-ralcli at the 
iront ol a hive ainl whioj llie bees appear, kill them with their 
paws and eat I lie in. 

Tlie heilgehog is iinpervious lo bee-venom t iiat sernin 
on hedgeliog blond may be u.-^ed as an antidole against it. 

In winter lime wlien bees are all in a cluster and no 
guards are posled, ini(-e make inroads not only on wild 
bees, as does ibe marten, Imt also on liives in apiaries. Mice 
are atlrnctod nol by honey, a carhohydrale, bnl hy beehreatl, 
a prolein lood. 'J'hey devour dead bees iallen fiom tlie clus¬ 
ter and, availing Iheniselves ol the fact lliat liees cannot 
leave the cluster lor lear ol dying of cold, attack vrombs 
of lieebroad wliicli they gnaw np to tlie spot where the clus¬ 
ter begins, v'^onud,lines mice eat live bees from the cluster, 
trying, liowever, to avoid lonchinu the abdomen. 

Even in snniiner, with the bees active, mice try to get 
into the liive, allraclml by tlie pleasant smell. But no sooner 
has a mou.so got into I he hi w than it is si nng liy a mass of bees. 
Tlie dead monsi? is covered all over with pro[>olis and nothing 
is lell oi it lint a lump remotely rosembling the animal. 

Birds, loo, (h) inucdi harm to bees. Bees are widely 
scattered alout tlie iorage area, but the nearer to tlic hive 
I lie closer the lK*e tracks, and around tlie hive the air is 
filled with liumlreds oi bees. It is here that tlie ieatliered 
predators await their prey. The mosquito hawk (Falco 
apivorns) catches a bee across the body, bites oil' the ab¬ 
domen with t he sting and swallows the rest. 

The bine til acts like llie skunk. In summer when there 
is plenty of other food, it does not molest bees much, but 
in winter it Hies to a hive and taps on its side with its beak. 
Then lollows a curious zoological pantomime based on the 
coiitlicl between the hunting instinct of the tit and the pro¬ 
tective rellox of the bees. No sooner docs a guard-bee ap- 
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pear at the entrance to see what is the cause of the lapping 
than the tit throws lier on to the snow and tlien carries her to 
a near-by tree lo make a meal of the bee, alter which the bird 
again Hies lo the hive and resumes its Ireacherons (ap])ing. 




These birds are but a few of Ibe feathered enemies of bees. 
They are: pike-fiuch, blue tit, beu-eiler, greal grL 7 shrike 


The stork hunts differently. It seldom api)roacl»es the 
apiary but eats enormous quantities ol bees in tiio meadow. 
Hundreds of bees eaten oil ilowers have been lound in storks’ 
stomachs. 

As to the swallow, it is not afraid of operating in the 
vicinity of hives, owing probably to its higiier speed in 
flight. Quick as lightning, it swoops up, catcliing and car¬ 
rying away bees, sometimes right off tlie alighting-board. 
But now and then the swallow has a hard time ol it. and 
attacked by a mass of bees, it has to flee. 
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First ainoiij? the major bird-eiicMriies of bees is the Me- 
rops apiaster wliicli does not inolest bees goiii^' afield but 
incessantly attacks pollen-carriers, so that when an apiary 
is besioi^ed by several such birds, the bees niav slop 
leaving their hives altogether. 

The slirike (Lanins coleurio) 
causes a great deal of harm to 
bees. Ilesidos devouring bees to 
satisfy its hunger, it stores them 
tor inlure use by sticking doz¬ 
ens oi l)ees on thorns, pointed 
twigs, and the like. 

ilees, howev(*r, liave iJie great- 
est nuinlno- oi eiUMnies among 
ins(?cts. 

'riie Pliilanlhns triangiiliiin, 



a wasi» with a yellow abdomen, 
justly called the “bee-woll,'' pa¬ 
ralyses foragers with its sting, 
tlicii presses lliem against its body 
and sucks lioney-crop dry of 
nectar or lioney. Tlien the wasp 
carries its victim to a burrow 
almost Jialf a metre dee]) and 
lays an egg in the thorax of the 
robbed bee. On hatching from 
the egg the i’hilantlins larva will 
eat up the dried body. 

A new enemy recently dis¬ 
covered at apiaries in the south¬ 
ern districts is the Sentoainia 
conic;i, a grey fly dilleririg Irom 
the house-fly by the wJiile band 
on its head and its somewhat 
more slender abdomen covered 



with luzz. On sunny days Sen- The Philaathus squeezes the 
toanias congregate on the roofs Uonry-crop of tUo beo it 
of hives where they remain ino- h«*s caught aiul surk.s dry 
tionloss wailing lor bees. Thev 

attack bees a-wing in order to i,ui.row for its larva to feed 
lay eggs in their bodies. There are upon 
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several desi’npVioiis in beo iniirnals oi* the air-cjigagenients 
between bees and the more quick-winged Hies, licc-keepers 
have a simple moans oi delealing these new air pirates: 
moving the apiary into the Mold, meadow or steppe where 
the Sentoainia cannot live. 



Tlio nianfis catches lioos on fJowors. 'J'lie wingh'ss hranla coc^ca 
damages I ho combs. Sjiidois catch heos a-wing ijito their nets. . . . 
Many, many are IJio einmiies of hees in the iiiscMl hiiigdom 


The wingles.s and (it seom.s) eyeless liraula cocca is 
much harder to gel rid ol. This lly, reseTnbliug a louse, 
is commonly known as the bee-Jousc and lives on bees in 
the liive inlesting mostly queens. Unlike the louse on warm¬ 
blooded animals, the l)ee-louse iceds not on the blood but 
on the nectar or honey wliicdi it extracts irom the mouth- 
parts of its host. The six-looted insect tickles the maxilla 
of the bee until she sticks out her proboscis from which 
the parasite sucks tl c honey. 

Even spiders hunt hoes. They spin their webs across 
the tracks of loragers, in which sometimes even queens 
get entangled. 

The triangulin of the Meloe variegatus lies in wait for 
bees in llowers, and sucks itself fast to a forager thus pene- 
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iraling with her into tlioliivo. Other voracious insects hide 
among leaves to ambush bees. Ti)o ugly Asiliis, the elegant 
dragon-lly, the agile wasp and the pondonnis hornet- all 
catch honcy-1 iden lorag(U'S on the wing and devour them. 

The hornet oUen ailacks bees 


on llow\‘rs; it l)ites open the bee’s 
honey “Crop and sucks out the neclar. 
Hornets are known to build their 
nests near ajiiaries and to attack 
lield-becs in a body. During swarm¬ 
ing, these bright-yellow inscTls 
ily among the bees, catch oiie hee 
alter another and eat them up with 
an amazing swiltness. 

Many wasp species attack bees 
within the hive as does tlio AcIk'- 



\\'aH]»s an? atlrarlrtl hy 
ilto siiiail of lioiioy and 
ofU*n try to gel’ into 
llio liive, hill; guards al 
lli(‘ crilianoi repulse Ihein 


rontia atropos or death’s head moth 

which gains admittance into liiohivehy iiiiitaling the piping 
of the queen. At this sound the bees becoiiKj inuiiohile and 
the moth penetrates deeji to the lood stores whon» it may sip 
as much as a spoonful of honey at a lime, almost, its own 
weight. 

it is worthy of notice that wluoi there are great iiurnhers 
of Achorontia the bees barricade the entrances with wax 


and propolis against the night. 

Such defensive actions of a colony may assume 
even more striking forms. In his Ussuri Territory Diary, 
V. K. Arsenyev gives tlio following description of a truly 
great battle between bees and their enemies. 

“Almost all the colony was outside the hive. The en¬ 
trance was low among the roots which wi^re closely inter¬ 
woven on tlio sunny side and tormed a sloping surlace. The 
bees crowded in a dense mass at the entrance and were 


faced by an equally deii.^e mass of black ants. It was a cu¬ 
rious sight to watch the two hostile iorccs lacing each other, 
neither attoin|)ting an attack. Scout ants were scurrying 
to and fro on the llanks. Dees le!l on Ihcm from the air and 


the ants sat on their alulomens and, opening their jaws wide, 
offered a fierce resistance. Now and again the ants would 
attempt a tlankiug manoeuvre to attack the bees from the 
rear, but this was immediately discovered by winged 
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scouts, and a certain number of bees would move to block 
the enojny \s way. ” 

The description ini.i,dit have ended liero but the autlior 
and some (lossacks of his delachniont poured l>oiling water 


over the ants and un- 
will iiigly 1 rightoned the 
bees away. “The bees 
were all iiislanlly in tlie 
air and you should have 
seen how tJie (lossacks 
ran for ilieir very lives! 

So wo S (‘0 that a boo- 
colony iscapablool build¬ 
ing barrio a dos aga i i ist 
tlie AcJioront ia alr(»j)os 
and giving battle to ants. 
At the same time there 
a re mi mero us i nst a uces 
showing t he “inutual in- 
dillerence *’ of bees, as 
some old bee-men termed it. This tiait ol bi‘i.» beliaviour 
may be observed in acts not necessarily coiinocled with the 
delence of the bivo. 



The death's liead inolh can .suck up as 
much as a leaspooiiful of honey if it 
succeeds in gelling inlo the"lhv(‘ 


Thousands of foragers will fly along the aerial route 
between the apiary and the Held past a hee Jmzzing plain¬ 
tively in a spider’s weh without a single one chamriiig her 
course to help the unfortunate insect out. llundrecLs of 
bees may lie observed lilling their lioney crops with water 
from a pool in which one of their fellows is drowning with¬ 
out one of them going to her help. 

If a small spot of the landing-board in front of the very 
entrance is covered with gum and a lew hecs get stuck in 
it, they will try with all their might to free themselves, 
but the others will keep away irom the dangerous spot 
and, as in former instances, not one will try to save the 
trapped bees. 

True, usually more than one bee takes part in a skir¬ 
mish with a fly or a wasp, and in the case of the (Ictoriia 
as many as five or six bees. But no matter how fierce the 
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bailie, il is invariably characterized by two foatiiros: other 
me tubers of the colony avoid the spot of the bat tle and each 
of the lighting bees acts on her owji and is olteii in the way 
ol the others. While one bee is trying to drag the wasp 
beyond the enlrajic(*, another does her best to drag it into 
the hive, a third wants to sting the CMieiny d a fourth 
shakes it so tliat tlie sting misses the victim. 

In the case ol an eiuHny 
olfering strong resistance this 
lack ol co-ordination on the 
part of l)e(\s may seem the re¬ 
sult ol chance causes, therelore 
wo shall oiler a more coiivino 
ing example to illuslrale our 
point. 

if an immohile bumlde- 
hcc, wild-bee or hornet larva 
or pupa is put into a beeliivt', 
bees will be seen to attack 
it widi itii('on!r(jllable Inry. 

Dozens of bees at once will 
bite through the soit integu- 
nieiits and suck ii]) the liquid 
substance ol the larva. In a lew luoinciits aothing will be 
left ol il but an empty skin which several bees will be seen 
dragging in dillercut directions: one towards the entrance, 
another towards the back wall, a third up the combs. The 
rest will be pa.ssiiig to and fro paying no atlcntion to what 
is going on. 

What is the explanation of all these facts? 

To lind an answer, let ns analyse a battle at the en¬ 
trance. It is but natural that the majority of bees witnessing 
a conllict pay no alleiition to it. Young bees leaving the 
hive lor their ])lay-Hights or on their way to receive nectar 
from foragers are Jiot of the age lor guard-duty. Instinct 
urges foragers carrying their loads to dispose ol them first 
ol all. Thus we .see that but lew oul of all the hoes at the 
entranco can take })art in deleiidiiig the hive, the rest, fol¬ 
lowing under normal conditions their iidriiial course and 
periorming functions in accordance with their physio¬ 
logical ages. As (o the behaviour of guard-bees and dis- 



A driigon-fly easily gels llic 
belter of a Ixa', with ils 

slicing mandibles it tears its 
victim to pieces and devours 
it, leaving iiolbing but the 
wings 



engaged luragers, it may serve as a good object lesson in 
relations williin a species in nature. 

The teacliiiig ol Micdiiiriii has given convincing proof 
that in riainre there is neither struggle nor assistance be¬ 
tween indi\i<luals within a species, liee biology proves this 
coiicinsion ol* Micliniinist science so very iinj)()rtaTit theo- 
reti(-ally and j>racti(ally- by an e.xceedingly original and 
COrivinci ng exa 111 pie. 

Some biologists cniisideriiig iiitravarietal coinpelition 
the basis and mainspring ol evolnli(jn, did their best to 
prove tbat the I>ee-C(di)jiy, too, is tiie n'snlt ol the mutual 
struggle ot hoes, the conujeliliou ol drones and the ruthless 
war of queens. Further we shall have ample proof of the 
groundlessness and 1 utility ol such views. Kqnally ground¬ 
less and lulile are the leachings which hold that uiiinter- 
rupled harmony and absolute ]>orleclion reigns in all living 
nature and in bee lile part icularly, and whicii, departing from 
these pious Imt unseientilic premises^ explain some phe¬ 
nomena of bee liie as the result ol an urge lor mutual as¬ 
sistance to one’s own kind prevailing throngliont the ani¬ 
mal and vegetable kingduius. 

Nature disproves these views. 

If tlie bee lails to Iree bersell Irom the web, the spider 
will cat lier up under the v(n*y eyes ul the passing loragers. 
If the bee does not get out ol the water she will drown in 
front ol liiindrcds ot other water-carriers. 11 the bee cannot 
extricate Ikm* legs out ol the gum she will perish on her own 
threshold. 

The hee-colojiy is a living organism but it consists 
of individuals. Each member ol Ihe colony, while being 
a dependent part ol tlio whole, is at the same time a dis¬ 
tinct being. Although an individual bee can be considered 
an organic part ol the wJiolc—tlic colony- and of the gener¬ 
althe species—her relations witli other similar parts of 
the whole and of tlie general oiler no evidence of mutual 
struggle or of mutual assistance. 



SWARMING SEASON 




THE EMERGENCE OF THE SWARM 

Tho I vast TiiiM* I lu? Qliimmi l.caxos I lie Ji ivr. W liy a Swnrm 
(MusUts. Tlii? KxfM.‘riirj(‘nl of a ( jinican I'ori-slor. "J'lu; 

Swarm in I lie Now Jionio. 'i'lio (y( A i lr of Dovol- 
upmoiil. IJow a Swarm Js FonmiJ. (.an Swaifiiing IJofS 
|{(‘ SiiJisI il iilotl liy (JIIjoj* llcoa';' 

'rho l)(^o-(‘oli)ny has Iuhmi imreasin^’ Iroin day Vo (lay 
and its cunihs have Ikmmi tilled with more and more lioiiey, 
beebread and brood. The lora^c'rs have bnsy Hying 

to lb(3 liidd and J)ack, the builders Jiave been construcling 
combs, Vlie nurse-lK?es liave been ioeding the older larval 
(ivory minute. J’upao have b(*en growing in their wax eells 
and young bees emerging and (deaning their cradles. Sur¬ 
rounded by her retinue ot liees touching her with tlioir an¬ 
tennae and iicking Jier with their longues, the (jueen has 
been going Irum cell to (-ell laying (?ggs. d'be scavengers have 
heeii cleaiiiiLg I lie combs and the liivc hot loin; t he tanners 
have b('eii driving overheated ainl liinnid airoul ol the hive, 
standing on one spot and working their wings vigorously. 
The guards Jiave lichen standing a vigilant watch at the en¬ 
trance round which tat drones were milling. 

J3id 1 say drones? Where have they come troiri? There 
was not a drone in the c.oloiiy when the sun woke it up in 
spring. They are Irom the drone cells l)uilt by the young 
spring l)c»es about a month ago and tilled with eggs by the 
queen. Here they are, the goggle-eyed males in tJie midst 
ot an exclusively lomalo population ol which none but the 
old queen ha.s ever seen a male bee. 

What prompted the bees to start rearing them? Was 
it; the warm spring sun or the beginiiing ol a heavy hoiiey- 
fJr>w? 
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Then wax acorn-like quccn-cclls appeared on the combs. 
Within, supplied willi plenty ol lood, the luture queens 
are growing apace, so that the time soon comes lor them 
to be sealed in their royal cradles. 

Soon alter llie tirsl queen cell has been sealed, unrestand 
excitemeiiL seem to .sei/o the colony. This usually happens 
in May or June, on a bright calm day with the sun hot in 
the sky. 

The appn)a(:h ol' the rnomonlous event can be predicted 
by the stale ol the landing-board. Usually on hot and calm 
morning two currents ol bees are .seen moving into and 
out ol the hive. U>uL now the landing-board is suddenly 
deserted at a time most lavonial)le lor Hying. Then iI grad¬ 
ually becomes covered with bees crawling al)()ut in aim¬ 
less conlijsioii. TJieir number constantly increases by crowds 
ol bees rusliing out ol the hive and spreading ail over the 
board and the walls, and rising into the air. All ol them 
are scm/amI wilh a ilesire lo fly upwards, as if Ib(‘.si> sexless 
workers were possessed by the mating instinct ol females 
that has been dorjiianl lor centuries. 

They Hy in zigzags all over the hive, perJorming a 
wild .swarming dance and lilliiig the air with a buzzing 
which calls more and more bees out ol the hive. Some ol* 
the lorager.s coming with their loads ol nectar or pollen 
seem indilleront to all this and enter the emptying hive 
as usual, wIjiJe others join tlieir departing sisters even 
witliout Ireeiiig themselves ol their loads. 

This is tlie begijining of .swarming, the act by which 
the colony is divided into two. 

'riic old queen leaves the hive together with the swarm¬ 
ing bees; for several days she has not been led and has con¬ 
siderably lost ill weight.. 

So the old queen leaves with the swarm. . . . Inciden¬ 
tally, is it correct to say that she leaves of her own accord? 
Does not Llio swarm take her along, she obediently follow¬ 
ing it? For, more olten tl an not, the queen appears with 
the last bees leaving the liive. 

If lor some reason or other the queen cannot join the 
swarm, the bees outside the hive wail for her and then re¬ 
turn home. The act of swarming is thus postponed, but 
the bees will make repeated attempts at leaving until the 



Ursl young ((iieoii CMhorgos and 11 ins (jII with I hem to a 
new iioiiie. 

Issuing with I he sw^arin, the quetMi leaves the liive lor 
Ibe last tiiiie in h(»r liio. When she lell lor her juating iliglil 
the queen was young, light and agile. I\ow it is with diili- 
culty that she carries her body with the embryos of count- 
loss new bees within. 

'riie queen reaches the edge ol the landing board and 
rises into the air to alight a low ininutos lat t on a branch 
oi a near-by tree or a tence or, sometimes on a stone, and 
I he enliio swarm but a iew' luiniites ago whirling in tlu* air 
like a golden cloud settles around their queen. Sometimes 
a swarm issuing with a queen and beginning to lorm a clus¬ 
ter may return to the Jiive without any apparent reason. 

Swarms thus returning usually leave tlie hive for good 
a few days later, but sometimes they destroy all the queen 
cells ami slay in the hive from winch they had tried to 
escape. 

Why was there no swarming? What prevented the bees 
Iroin settling in a new place? What inliuenced their sub¬ 
sequent behaviour? 

Drones always join a swarm. What makes them follow 
tfio leaving bees? And {what is more to the point)—what 
husirioss have they in the new colony which leaves boliind 
its c.omlorlablo home for a new one? The old queen has been 
i rnpre^gnated long ago, she does not need a drone*. On enter¬ 
ing the new'^ home witthe swarm she starts laying as soon 
as new cells arc ready. A good sw-arm never builds drone 
cells, rearing only worker-bees as if it did not need any 
drones. But drones will join a swarm nevertheless. 

Perhaps a hoe-colony must always have a few drones 
ol its own? 

It is well known that under normal conditions of de¬ 
velopment a bee-colony rears drones in the spring and kee])s 
them during the suiiinicr season, so that tliey should be 
available in case they are needed. It may well happen that 
the colony lias no need for drones during this particular 
season if no swarm issues and no attempt is made to super¬ 
sede the queen. At iirst glance this practice may lead one 
to suppose that a colony rears drones not only lor itsolt. 
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not only for inatiiig with its own virgins but to provide 
for cross-breeding it necessary. 15iit there are ol)servations 
tending to disjnove this idea. TJiere are cases in which, b)r 
some reason or other, a colony must supersede the queen 
very early in the spring when noriiially there arc no 
drones. In such cases it may be easily observed that contem¬ 
plating a siipersedure bees start willi rearing drones. 
Drone cells arc l»uilt as many days in advance ol queen cells 
as it takes a dn)iu‘ longer to hatch than a queen, d o ho more 
precise, the clillcrence in time is iti accordance with the ]»e 
riod needed liy a drojie to reach sexual maturity. 

In the pre.^enl instance the beo-colouy may be likoned 
to self-pi)Hijiat.ing plants in whicii the stigmas (drones) and 
the pistil (queen) ripen at one and the same time, lint this 
proves that a colony can rear drones to lertilize its queen. 

\VI atover the case may he, drones join a swarm, al¬ 
though not in large iiunihers: not more than a liundred, 
wliilc the number ol bi‘es in a swarm varies Irom 10,000 to 
30,000 and over. 

Swarming bees are exceedingly peaceahle. Perhaps the 
reason is that their honey-croi)s are so lilled with honey 
that tlie physical exc'rtion of slinging is loo much lor them, 
or, that liaving ahaiidoned tlieir old home and not founded 
a new one the hees are deprived ol an im[)n!so to attack. 

A clustered swarm may remain ino'.«;nless for hours 
as if waiting lor the hee-keeper to hive it; this trait of hoe 
behaviour is very valuable for man and is a cliaraclor wliicli 
artificial selection lias aulomalically .strengthened and con¬ 
tinues to develop. It is natural that swarms f:om colonics 
that settled lar from tlic hive or high np in trees or Hew away 
soon alter settling escaped from apiarists more olten. 
Swarms which settled near the hive and low down or stayed 
longer on one spot before Hying to a new nest were and 
are kept (we should be more correct in saying: remained 
and remain) in apiaries. And in this way varieties were 
formed. 


Why docs a swarm form a cluster? 

[Perhaps lest the bees should got lost and, certainly, 
lest honey should be wasted on useless flying. The loss 
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of weight per day in a cluster is not jriore than 1.5% while 
an individual bee may lose as much as 25%. So l)ees in a 
cluster may subsist on a given quantity of honey Lo 1*; 
times as long as singly. 

It shouhi be noted that bees in a swarm cluster seem 
to feed one another: they probably redistribute the hone\ 
laken from borne. 



A ijiiildlo-.sized/c<jiny)act swann. TluMf ai i* bit’, or swrr.m . 
A swarm weighing 2.5 or kilogranimos contains 25,(00 !(• 

30,( (K) bees 


AJrsconded swarms oltcn fly a rousidorablc distance 
away, ('erlaiii observations lead lo lire belief that, if al 
lowed to seek their new home for Uiemselves, swarms tr\ 
to settle beyond the lliglit range of tlie parenl-colony, 
i.e., beyond the zone they used to frequent before 
swarming. 

IIow docs a swarm lind a new home under natural con¬ 
ditions? 

A (himean apiarist placed several scores of old skep.‘ 
ill various sequestered spots in a wood. As the swarming 
season came, bees appeared in many of the skeps. First 
a few bees came, then mort'. 
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Those were scout bees, “billeting parlies," from col¬ 
onies about to swarm. They occupied the skeps lest strange 
swarms should take possession ol them. The scouts kept 
in constaiit touch with the parent-colony until the swarm 
came and settled down in the new place. M no swarm came, 
the bees lived in the skep lor a considerable lime and con¬ 
tinued Hying to the old hive. 

The guess that scout-bees leading a swarm to its new 
quarters communicate to the bees its distance and directioii 
by dancing has been jiroved by siiccesslul exporinieiits car 
ried out on a lil tle desert island. 

Swarms had iiowdiere to go Irom this island surrounded 
by wide expanses ol water on all sides. Decoy hives wore 
scattered all over the island and observers were posted 
at the entrance ot each marking with paint scoiit-bees that 
came to their hives. Other observers noted the behaviour 
ot the marked l)ees in the observatory Jiives Irom which 
swarms were expocled. A third group ot observers kept an 
eye on the marked bees in swarms that had already lei't tlie 
hive and clustered before proceeding farther on their way. 

By the end of the first season it became clear to the re- 
searcli workers that while the dance was perlorined by 
scouts marked with diflorent colours (i.e., Irom dilferent 
places), the swarm did not leave its temporary shelter. But 
when the majority of scouts performed the same dance, 
i.e., called the swarm to the same place, the swarm lol- 
lowed tliem. 

'Fhc organic unity of the colony is manilest with the 
greatest clarity in a swarm, a part of the colony that has 
become independent. A powerful force of mutual attraction 
gathers in a cluster, a compact mass, the tens of thousands 
of individuals tJiat Ijave left their home behind. When a 
swarm rises into the air to fly to its new home, even then 
the bees fly in a compact mass. The living cloud of bees, 
now thickening and now thinning, now rising high above 
the trees, now descending almost to the ground, the swarm, 
floats in the air on the way to its new abode. 

Once on the chosen spot, the cloud breaks up and falls 
down in a live rain of bees. A thick stream pours into the 
entrance, sometimes but a scarcely perceptible hole, while 
a few arc still buzzing overhead. 
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It goes without saying that a good beo-kccpcr will not 
let his sw^anns abscond—this is considered aji unforgivable 
blunder. He usually hives his swarms in his own good 
time. 

If a swarm has settled 
not too high up the bee¬ 
keeper easily shakos it into 
a hiving-bag or a skop and 
takes it to the cellar; later 
on — usually towards eve¬ 
ning—the bees are driven 
into a hive specially pro ' 

pared for the swarm. The 
honey brought from the 
old hive in the bees’ honey- 
crops will be used for food 7-4^ 
and for secreting wax dur- 
ing the liist days in the 
new' home. 

After a sw'arm has been 
hived, bees have olteii been 
noticed coining to the spot 

where the swarm used to be and crawling all over it. 
Perhaps these are the scouts we liave mentioned before. 
If so, tliey are too late—the swarm has been taken 
aw-ay and their colony has lieen given a home by the bee¬ 
keeper. 

A swarm may 1)0 shaken into an open hive or the bees 
may be released in front of one. In the latter case, 
too, it takes the bees not more than a few^ minutes to 
enter it. After the queen has passed through tlie entrance 
surrounded by her retinue she is lollowod by a stream of 
boos. 



(Irowds of Llm'S gather on the 
landing hoard and on I be front 
wa 11 before swann i ng 


The bees walk at a moderate pace bolding their bodies 
unusually stilf and, bciiting their wings. Their even 
buzzing rings as an invitation to those that follow^ In 
half an hour the swrarm will have settled in their new 
hive. 

The bees lose no time in starting to build combs; hun¬ 
dreds of them make orientation flights preparing to go 
alield; the guards lake up their posts. Soon the queen starts 



layiiii? in iiowly-huilt 3lls wliile (^tlK'r cells are being 
lilltMl witli fresh nectar. 

No boo will now relurn to the old liiw*: the new hive 
has iKTonie their home while the old one, lor which each of 
llioin would have laid down her life, has lost all power 
over I he bees. 

Not one individual bee, but hundreds of thousands of 

bees in the swarm have re 
linquished the combs they 
tluunselves built, loll be¬ 
hind the larvae and pupae 
they fed and the stores of 
honey tlu'v gathered. Hut 
the day be!ore they knew 
the location of thciir hive so 
well that it could not have 
been rnovc'd aside a metre, 
or turned about, or r.iised 
a little withoutcansingcon- 
fusion among the loragvTS. 
Had that been done all 
the lieldors coming homo 
would have alighted exact¬ 
ly in the spot the hive used 
III be as if it were in its old place. Yet all of a sudden tens 
ot tliousands ol bees, lialf of the hive's population, have 
lorgolton all about their old home and are making them¬ 
selves comfortable in a new one. 

The swarm has bee )me a colony beginning a now cycle 
of development. 

Meanwhile life is resuming its wonted course in the 
old hive. Hednced by half, the parorit-coloiiy conlinues to 
grow although it lias no queen as yet. Virgin queens are 
ripening in their scaled wax acorns and the oldest is duo 
to emerge any minute. 



back from llic field oficii 
j'liu llic (h'p.irliiig swarm with 


I^erpetiial motion and renovation are observable with 
extreme clarity in the heo-colony where the new is over 
growing and developing and the old wx*aring away and dying 
oft. The colony as a whole is continnously growing and 
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(Ifvolopijifj, and being conslanlly changed by conditions, 
presenting a spectacle d Ilexible, living unity with the 
conditions ol its existCMice. 

As tlio sjjii rides higher in the sky, beginning with Jan* 
nary or rel)riiary, the (jiiecn resumes laying, occupying 
cells Irom which honey ha<l been eaten during the winter. 

The colony is waking up. 

By the beginning oF sj)ring, wlj(*n the first catkins— 

I he eailiesl source' ol honey appear on the loallcss bran¬ 
ches of willow Ir(‘Os, 1 here are very lew young bees in the 
colony. 

But in a week or a 1‘orlniglit their nninber speedily 
increases; the aiitiinin and winter hardsljips tell on the old 
bees whicli die on(‘ aller another, and tlie colony is reju- 
venaled as il alter inoulling. In the inoanwhile the queen 
is al iho height ol her perlormanco, lilling with eggs tlie 
combs lliat liavo become omply hy this time. 

INIoiv and more young bees hatch From the eggs, the pop¬ 
ulation speeilily increases, the colony is building up to 
swarming strength. 

During the Ijlossoming of the main honey i)lants, all 
loragers are busy lilling with honey the combs from which 
the lu’ood has emCM’god. The combs arc tilled with rieclar 
and the ((ueen lias less sjiacc lo put her eggs in, so she lays 
less and llie iiopnlation, too, bicomes somewhat less, lor a 
lime. 

Alter the main honey-flow some cells are Ireed of nec¬ 
tar and the queen uses them once more. 

However, as summcr draws lo a close and plants secrete 
less nectar, tlie b(»es begin to lecd the queen less frequently, 
thereby restraining lier urge to lay. Then the honey-flow 
stops and the bees start driving away the drones in prepa¬ 
ration lor the winter. 

Then the cold comes, forcing the reduced colony to 
huddle together lirst in an anlnmn cluster, tlien in the 
winter one. 

Tliis is the annual course of events in the bee-colony. 

The shortest and im»st exciting period is the swarming 
time wlien the colony is rijio lor reproduction and divides 
into two. 



The appcarauce of new colonies -swarminij proceeds 
dillereiiMy in dillercMit bee-species. Like ours, Indian bees 
start preparations ior swarming by rearing queens and 
drones. At the same lime, not lar away, sometimes beside 
the hive, they start building new combs whore the swarm 
makes its i»ew home. Since Indian bees live in the open 
air, the crowns of giant trees allording them shelter become 
covered in the course of time with nuirierons hee nests, 
old and now, big and small. 

The American Meliponas do not build a new nest J;e- 
foreliand but, like our l)ees, begin building it in a jjeNV {)lace 
alter swarming. Unlike the lioney-bee, Melipona swarms 
take young queens with them and the old queen remains 
with the parent-colony iji its old home. 

Swarms of African bees consist of worker hees only; 
alter swarming they rear a queen out of an unlerlilized egg 
of a laying worker. Such a queen does not live long and soon 
alter her mating lliglit she is superseded by a permanent 
queen reare<l out of the temporary queen’s iertilized egg. 

Wo have liad occasion to remark in connection with 
the experiiueiils ol M. /. Krasnopeyev that equal quanti- 
tios of food provided by different numbers cf Jiurse-hees 
are qualitatively dilferent. In that connection it was men¬ 
tioned also that the biology ol swarming j)rovides convinc¬ 
ing prool ot the correctness of this statement. 

And indeed, can it he a mere coincidence that for all 
the dillerences in the details of swarming in honey-hoc, 
Indian-bee and Alelipona colonies, under normal condi¬ 
tions lunv qiie<Mis are reared neither by the swarm jior by 
the part that remains behind, hut by the colony as a whole. 

Alricaii hees may at iirst blush seem to he an excep¬ 
tion, since here a new queen is reared by a swarm alter it 
has settled dowji in a new place. 

That is so, but these same Africans prove that queens 
reared by swarms arc temporary ones and that only after 
a SNvaim has built up t(» colony strength does it rear a per- 
manenl queen. So here, too, true queens arc reared by whole 
colonics. 

Perhaps drones, loo, like queens, are perfect for breed¬ 
ing purposes only when reared by a strong and populous 



If such bo the case, there is nothing to wonder al 
drones joining a departing swarm. For uinlor all condil iruis 
a swarm is at the start but half a colonv. 


Every day hundreds, and at limes tliousai.ds, of new 
inmates emerge leaving their cells and taking their places 
iji the routine of Cf)b)ny life. Withal, the colony coritifiues 
to be a unity. 

A[nl then, amoiig these thousands there a]>pears—or 
is to appear -one bee, somewhat bigger than the rest, with 
a longer abdomen and sliorter wings, (h;void of wax-glands 
and endowed with a four-barbed curved sling. Oik? would 
Ihiiik ber of little account, taken in the mass of her sisters. 
.And yet, the iact tlial slie is aboul to emerge causes a break 
in the gradual processes of growtb. Her appearance brings 
into the life of the colony prolouiid qualitative changes 
imperatively urging the colony to divide into two. 

In the life of the huiioy-hee, one of the two colonies 
that have grown and developed within the parent colony 
lakes the old queen with it and leaves for a new home. 

llee-keei)ers as a rule are not satisfied with this state 
of things, and not merely because they are afraid td losing 
a swarm. In the lirst place, the elemental, uncontrolled 
nature of swarming does not suit the bee-kee[»ers’ purposes. 
There are years when swarming occurs too olten, and others 
when none lakes place at all. Sometimes swarms are vSent 
by weak colonies whose j)ropagatioii is not in the bee.' 
keeper’s interests. And, linally, there is always the danger 
of losing honey as a result of swarming. 

During the lime a colony is preparing to swarm the 
bees colled half the amount of honey that is brought in 
by colonies not contemplating swarming. .After swarming, 
both the parent and the new colonies spend some days in 
settling down to the usual \vay of life. Since there is no 
guarantee that swarming will not occur during a heavy 
honey-flow, the bees may lose the only opportunity of stor¬ 
ing honey, especially in localities where the honey-fliAv is 
short. Thai is why the majority of apiarists rcgarii natural 
swarming as nothing short of a calamity and do their best 
U) control this elemental force. To he able to du this, one 



must uiidorslaiid wlial takes place in a swarming colony, 
wlial chain of evcJils leads to swarming. 

The history of allempLs In answer this (lueslion might 
fill volumes. 

Here are some of the exjdanalions ol the swarming 
process. 

Bees swarm because tliey are ovcM-crowded in an over- 
populous colony. 

The hive becomes too small lor the bees. 

The coinl)s arc filled with honey and no storagi^ 
room is available, so the bees have to search lor a new 
dwelling. 

The tendency to swarm is a heritage from the wild state. 
Doinest u alion has weakened this teiulioicy but has not yet 
eliminated it. 

The cause of swarming lies in tlu' age oi the queen. 

Swarming dej>ends on the temperature in tlu' hive. 

Too warm nights make bees swarm. 

The main cause of swarming is too luiicli brood in 
the hive. 

Old combs witli cells liiat have become small thruiigli 
long use produce small bees tending to swarm. 11 ju'w combs 
are put in every year the bees will cease swarming. 

Ever new hypotlieses were put iorward and each col¬ 
lapsed, unable to stand the test of observation ami experi¬ 
ment which, however, yielded facts shedding the first 
rays of light on the darkest page in the natural liistory 
of bees. 


It has been established that it is not just any hees that 
make up a swarm. 

Several hundred bees in a swarm were marked and the 
swarm, together with the queen, was pul hack inl(» the hive. 
In such ca.ses swarms usually make another attempt to 
leave in a few days. 

And indeed, two days later the swarm leit for the sec¬ 
ond time and 90 ])er cent of the marked bees w’ero found 
in the swarm. This experiment was repeat(*d several times 
with similar results, sliowiiig that the make’up ol leaving 
.swarjiis was on the whole constant. 
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Other cxperiiruMits with bees marked according to their 
a.£>[es have sliowii that swarms include bees <>i all a^^'S. It 
is quite possible that the laws ^overnini? swarmiiii(, too. are 
coMiiected in some way or otluM* with the action produced 
by the secreti‘)n nl the queen’s chilinons integument. When 
research has established the age ot the bees that lick the 



Scvcr.il (picciis iir(‘ reared at once in a qneerehroeding lujcleus. 
We sec llirce .se.ilcd (jiiccii cc‘IIs. One of these is cut open and a 
pupa with I lie (‘jid of its abdomen siirroniided willi ttu' rein.iins 
of micotiMniied h»od can be scfii 


queen, and also the inilueiice on the colony ol the workers’ 
lunching the queen with their antennae, much that is ob¬ 
scure to-day will become clear. 

But although all these data may he important and in¬ 
structive, they supply no answer to the question upper¬ 
most in the minds ot hoe students. 

“It is all very well,” a biologist may say. “Wo know 
huw the urge ol swarming takes possession of a cadony. But 
we do not kiiuw wliat causes this urge. We kir.w how a 
swarm is loriiiod. 1’he sequence of condilioiis taking place 
in a swarming colony has been lollowed in detail. But what 
starts it going? Is it the instinct ol propagatb)ii? Uiidoubt- 
odly! But tlien why in the case of two colonies living 
under similar conditions and in every respect alike, one 
sends out a swarm while the other quietly supersedes its 
‘dd (jiiecn and goes on growing and assiduously collecting 
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hoiloy? Why t)ut of (wo coioiiies under cM|iial rondilioiis 
one, aiier sending a swarm, seltl(‘S dnwii to work immedi¬ 
ately while the other eontilines to send out new swarms as 
il torn by inner strife? 

We shall devote tlie lollowing sort ion t o the study of 
tiu'se (] nest ions, so i mportant bu* I lie eorrei l niiderstanding 
• )}■ l>ee birilogy. 


THE "’PlPimr OF THE QUEENS 

Iiilcrvals hi l.;iying Kggs irilo Qikmti-OJI (liips. WIjmI 
“ I lie War of lin‘ (jnetMis” Acliially Is. ■Pris¬ 

oners (if Pt'es. Aiiainst the Stream. Man Must .^ot Wait 
for Favimrs from Nature. Why tin* Old ‘p'.een l.(*aves 
willi I la* Swarm. 


.As soon as the queen has laid an egg in a cell cup the 
bees finish its constnicticni bringing it to the qneeii-ced 
stage, (.'poll the hatching of the larva the (|ueen cell is al¬ 
ways surrounded by numerous cA’er chaiigiug groups of 
nurse-bees. 

Whatever the number ot cell cups, the queen never 
lays in all of tliem one after tlie other, 'riie queens of the 
black bees cultivated in the central regions of tlie U.S.S.H. 
lay, as a rule, with intervals of from one to three day.s. As 
a result, the virgins emerge with correspoiiding intervals. 

To appreciate to it.s full the value of this adaptation, 
one should closely oh.serve the proceedings in a hive that 
has just sent oif a swarm. 

The nuiuher of heesin the hive has noticeably decreased. 
A lew days must pas.s before the tirst virgin is due to emerge 
iroin the lir.st queen cell, and the entire colony seems 
to ho eagerly awaiting this moment. 

On the eighth day after the sealing of the first queen 
cell a virgin emerges. She gnaws through the remains of 
her cocoou under the capping of her wax cradle and, throw¬ 
ing open the capping, emerges. 

Aitor the emergence of a young queen the development 
of the colojiy will take its natural course. 



1’lie virgin runs over Mio combs “piping' jis it aiinonik'- 
ing her birth to the colony. Tiiis is llic sound which the 
Acheronlia atropos imitates and at liearing whicli t»ees l»o- 
coine immobile as it paralysed. 

Tlie younger virgins, still in tlioir cell'^, answer the res¬ 
onant piping ol Itieir elder sister l)y a somewhat subdued 
st)un(l, “ijiialik, quatik 

li the colony, alter casting its prime swarm, is iu no 
mood tor continuing swarming, the hecs, together with 
the virgin, dis])ose ol the remaining unliatched c|ueen-colls. 

Wo Jiave iJieiitioned earlier that a queen larva is not 
covered completely with its cocoon: the extreme segments 
ol' the abdomen are tree ol it. Now we shall see what this 
loads to. 

Tlio cocoon i.s sting-proof and the ii!i])rotccted segments 
of the abdomen are the Achilles’ heel of the rij)eniijg queen. 
WJien the colony is disposing ol the extra queen cells by 
biting through tlioir walls, bees insert their stings into this 
part of the queens' analoiny. This peculiarily ol the queen 
cocoon is a vc^ry fine biological adapialion existiiigevidently 
tor the Sole beiielil ol tlie colony and the spec ies as a whole. 


Uiolngists who olisevved nature through the distorting 
mirror ol their eiToncoiis theories saw in the destruction 
ol the superlluous queens an instance of iutravarietal strug¬ 
gle. Hut then one might ho equally correct in regarding 
the tailing oif of [lowers from plants or Iho dying oft ol 
buds as a struggle lietween tlie organs of one and the same 
organism, and not an adajitation to conditions and proof 
of the liaiMuoiiy governing inlerdepcndable vital processes. 

Pavel Ilyich Hashevich, the main character in Cdie- 
khov’s An Kslale, considered himself an “inveterate Darwin¬ 
ist” just because he attached a profound significance to 
such words as “blood, aristocrat, pure strain.” Biologists 
that consider the killing of siipcrlhious queens “the war of 
the queens” whose purpo.se, they liold, is to “select the strong¬ 
est and the fiercest” have an equal claim to the name of 
Darwinists. 

It is quite clear that if such were the natural way of 
selecting the iitlcst queens for tJic propagation of tlie spe- 



cies, all the qucoji cells would be coiislrucied sinuiltarieoiis- 
ly and the virgins would emerge also at one and the same 
time, or in groups, so that in baltio the weakest might 
die and the littest survive to the glory ol inlravarielal 
struggle and competition as the “basis lor penecting 
species”. 

The \var ol llie (lueens is pure imagination 

Actually, then^ is no contest or Juittle wiiatever. 

A naturalist who sincerely believed that two queens 
meeting in tJie hive must engage in a deadly fight has left 
us the i olio wing descripthui ol such a meeting. The queens 
'Took up such a position that il they used their slings each 
W'ould have received a deadly thrust at the same time.... 
A second later, liow(*ver, the two Icmale combatants, .sd/ed 
with tear, rushed in opposite directions. When lliey leel 
some lime later, Ihey again ran away Irom eaiTi oHmm 
ITcliiig (hat their death would l>e talal lor their subjects. ” 

The description is quite true to life. Hut what is its 
UK ailing? 

It is true that, in the end, one queen stings (heotlu^r 
to doatli. Hut can we call a w-ar, a hatllo an encounter in 
which both side's behave es it each were alraid ol the oppe*- 
nent’s de^ath? Do we call such hehavionr war? 

Wlioii a vigorous young queen and a wuni-out old (lueen 
are put together in a hive it is usually tlie old one that dies. 
This has a cerlaiii biological significance. And there is no 
doubt that further research will reveal tlie o))ej'ation of the 
law ol biological selectivity in (he lact llial eiiie virgin can 
sting anolhor to death. 


When alter sending olf a prime sw^ariii, a colony means 
to cast alter-swarms, the sealed queen cells remain intact 
and the virgims within arc allowed to mature. Since the 
old queen laid eggs in them with intervals, the interval he- 
tweeii the liatching of the virgins makes it po.ssible for al¬ 
ter-s warms to leave. 

If the weather or some other causes prevent the cast 
from leaving with the tirst virgin, and a second, a third, 
and more virgins mat lire and try to emerge, the hoes hold 
them down and do not let them do so. 
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The virgin wailing for tlic cast to loaVb runs over llie 
combs “i»i|)ing” and sncMning lo warn her “quahking” sis¬ 
ters that she is still liore, lhal the swarm has not hdt. And 
Nvlieii, in spite of the warning, the virgins start getting out 
ol llioir cells, the workers prevent them from eiriergirig. 

The boos iu)t only protect those ovcr-rij)e virgins in 
Iheir cells, th(>y sometimes feed them by ins(‘rling their 
proboscides through llie hole in llie wax capping. All this 
lasts until llie cast has lelt., when a new virgin may safe¬ 
ly eiM'ige. 

Although it olten liajipens that S4‘veral virgins leave 
with one swarm, the above details ot the normally-doveloi)- 
ing process look as ii everything were d«>ne lo jn*event tlie 
meeting o) the virgins with their highly-developed instinct 
of niutnal ijil( leraiico. 

The old, iertile, queen leaves with the prime swarm. 

The virgins h'aving with the alt(‘r-swarnns are lighter, 
since they carry no eggs. I’hat is why casts and colts settle 
lartlicr irom the hive and higher up in trees, quickly break 
the cluster and take oil. All alter-swarms are considerably 
smaller than the prime and move with great(‘r ease. Such 
swarms ily much tart her Irom the hive. 

Kvery swarm takes Irom the hive about half of its jioji- 
ulation, so that it the bees coiiliniic to swarm alter the 
prime has lelt, the colony may become very weak. 

Swarming is a manileslation of the re))rodiictive in- 
sliiict and il colonies sent no swarms the sjiecies would 
die away. 

But il siicli is the case, are not bee-keepers’ ellorts lo 
prevent swarming doomed to lailure? Berliaps the preven¬ 
tion of swarming is a myopic attempt at violating the prin¬ 
cipal laws ol lile? If a complete control of swarming wei-e 
achieved, would it not lead lo the elimination ol the bee- 
species? 

By no means! AU such fears are quite groundless. 

Artilicial swarming has long been practised by apia¬ 
rists: by simply dividing colonics and shifting field-bees 
they may double and lurther increase the number of colonies 
at will. "Alter division, each part grows and develops cast¬ 
ing no swarms for some time. Experienced bee-keepers 
have learnt to imitate nature in this respect. 
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Hut innlaliiig nature does not mean contronin^ it. It 
lias lon^ been known lJuiI some colonies and their projO^eny are 
more inclined to swarming while others collect more lioney, 
so tliat bees may he divided into “swarming” and “honoy- 
stori ng. ” 

Many new observations have been recently added to 
Ibis one. 

Bee-keepers iiold that, all other conditions being equal, 
colonii's mot hered by queens not reared under the swarming 
impulse or by queens reared late in autumn arc less inclined 
to swarming. They believe also that queens Jiatched irom 
eggs laid by older queens head colonies with a greater pro¬ 
pensity to swarming. 

Guided by these and similar observations, our expert 
apiarists have long been able, through strict selection 
and directed breeding, to weaken the tendency oi bies to 
swarm. 

B. \j. Siiozhnev.sky, a talenteil bee-keeper Irom Orel, 
adopted as his motto the well-known saying of Michurin: 
“We must not wait for favours from Nature; w’o must wrest 
them from her” and parajihrased it in the following way: 
“An apiarist cannot use for breeding purposes wdiat blind 
nature gives him. lie must create wdiat he netMls. ” 

Snezhnevsky could lioth correctly uudersland the tasks 
facing him and .solve them. Directed selection enabled 
him to breed a big apiary of non-swarming colonies which 
he divided for many years as and when requiied. So Bussian 
expert selectionist-apiarists have made a brilliant contri¬ 
bution towards controlling the nature of bees. 

But it is the new understandiiig of the causes of swarming 
furnished by Micliuriifs theory that alone opens the way 
for a conscious and scientific solution ol tlie task of sub¬ 
duing this elemental force at the apiaries. 


Among the iniiuinorahle facts attending on swarming, 
the individual, the particular, conceal from view' the man¬ 
ifestation of general laws governing all living nature. 

We should, therefore, attentively study the various 
aspects of swarming as a particular form of reproduction 
of bee-colonies. 





Reproduction in nature usually involves crossing. 
Reproduction in bee life, loo, obeys tlio law obtaining in 
living nature and demanding that irom lime lo lime cn>ss- 
iiig should take place between distinct individuals. 

As Academiciau l.yscMiko says, in sexual crossing by 
means of lertili/.alion, “the dillerent .sex 4-ells or Uieir nu¬ 
clei, uniting in one cell or one nucleus, produce t!io biolog¬ 
ical contradiction of a single living body. In this way is 
created a live lertilized ovule, tlnis it is traii.sfonned into 
an embryo, into an organism.” 

Sexual re[)ro(lucl.ioii is present in tlic bee-coiony where 
the queen is mated with a drone. This mating is the pledge 
ol liie, growth and developmonl witliin a colony. LJul col¬ 
onics are reproduced only asejiiaHy. Tlie bet‘-colouy as a 
biological unit is capable only of dividing, i.e., can be re¬ 
produced only vegetati vely, thr4>ngii “sell-s[>readiiig sijoids. ” 

Hut biology teaches that a prolonged asexual, vege¬ 
tative, reproduction will of necessity result in diminish¬ 
ing vitality. 

How is this prcjveJited in tlie bee-colony? 

Micluirin’s theory furnishes the loliowiiig an.^wer U) 
this question. Vitality may be increased and renovation 
may take place not only through sexual but also llirougli 
vegetative processes. Assimilation by a living organi.sm 
of new conditions of ciivironineiil briiig.s ab4)ul an increase 
of vilality. 

Planl-growcrs know very well that it is often benefi¬ 
cial to sow the seed.s of certain varieties in new localities 
with conditions dillering from the old ones. 

It lias been established, for instance, that if barley is 
sown or potatoes planted repeatedly in one and the same 
place with their own seeds or tubers, the plants will even¬ 
tually yield less. TJic same seeds and tubers sown in anollier 
patch, not necessarily at a great distance Irom the old one, 
may bring fair yields, while new seeds must be used on Uie 
old patch. 

Scientists and practical agriculturists have long been 
aware of the biological advantages of slightly changing 
the condilions of lilo ol plants and animals. Hut the lacts 
could not be explained, and only the teaching of Michurin 
has discovered in them Uie manifestation of the general law 
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that the biological contradictions in a living organism con¬ 
stitute tlie source ot its vitality. 

TJie sliidy oi the problems coniiecteil with iii-breoding 
has revealed that the JUore a living organism is made to 
assiruilale conditions ol lile selected out ol tlie environ' 
me lit, the gnsater the intensity ol the living processes taking 
place in I he organism, the greater the vitality ol the or¬ 
ganism. 

Trom this premise, it is clear that il generation after 
generation assimilales the environmiJilal conditions for 
an exceedingly long period ol time, or it I he process ol as¬ 
similation proceeds with excessive inIcMisily, the organisms 
may become too well accustomed to the environment. The 
environment ceases to ]>rovide the organisms willi condi¬ 
tions ca]>able oi creating the biological contradictions - 
the source ol tlieir vitality, or as philosophers say, ol spon¬ 
taneous d(?velojnnent. 

Tlii-S law may explain one of the main causes of swarin- 
ing. ^ 

(Considered in its gen(M*al aspect, swarming may he qual- 
ilied as crossing with dilfering conditions, which in the 
final analysis, increases (he vitality of the colony *as a whole. 

Depending on a variety ol conditions, sw-arming may 
occur more or less Ireijiuoitly, one ol the conditions deter¬ 
mining its trequency and regularity lieing, evidently, the 
stale of the queen. 

It must not ho lost sight of that the aggregate weiglit 
of the eggs a queen lays during one summer month exceeds 
her own weight thirty, lorty times, or oven more. If the eggs, 
each one and a hall iiiillimetres in lengt h, laid liy a queen 
in 24 Jiours were put in a row, we .should get a thread two 
or throe metres long. At the height of laying, eggs “drop” 
from the queen one alter another lor many days and nights. 
Il no space lor laying is available, a queen lets tall her eggs 
on her way. This may olleii bo seen in onc-irame observa¬ 
tory hives whore the queen is cramped lor sjiace. 

A comparison ol the weights of the eggs a queen lays 
in 24 lioiirs and the food she consumes will show that eggs 
are produced lilorally out ol the lood the bees give tlie queen. 
Il is sell-evidciit that such prodigious Icrlility is possible 
only as a result of higlily iutcjisive metabolism. 
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But the more intensively an organism assimilates the 
environmental conditions, the sooner its biological con¬ 
tradictions are smoothed out. 

II it is true Uiat, as a rule, the queen mates hut once 
and becomes lertile lor the rest ol her liie, tlie acuteness 
ol the coiilradictions, tlie vitality jiossessed l)y the lorti- 
lized ovules must diminish in the course ol lime. 

What may he the results ol this ])rocess? A living body 
is viable as long as c(oilradiclious exist within it. As they 
become less acute, as the process oI assimilation ajid dissini' 
ilation beionu'S less vigorous, tlie cuganisin’s vitality 
ebbs, the organism grows old. 

These general theoretical jnincijdes ludj) one to under¬ 
stand the vitality ol the liee-colony. 

The possible result.s ol the ebbing vitality ol' the Iuh'- 
colony are prevented l)y moving into another locality, hy 
a slight cliange oi conditions, wliich consists tirsl ol all 
in changing tlio iiastnre. 

Forty hees in a small colony were marked with individ¬ 
ual mimhers and {lolleii loads on their legs analysed so 
as to estalilish Mio sources Irom whicJi they came. I'hen 
the colony was taken eight kilometres away Irom the old 
spot ajid the loads oi the loragers analysed again. It was 
seen that eight out of the lorty, contiuued visiting the same 
species as helore and tlie rest visited other plants. A lorag- 
er that liad workc'd .sweet-brier began visiting liawthorii, 
another exchanged liawtlioni lor hawkweed, a third loll 
hawkweed lor dandelion, a lonrtli took to blackherry Irom 
dandelion.... Besides, the plants in the new locality were, 
ol course, somewhat dillerent. 

Thus, Iraiislerriiig home to a new place nutans a cliange 
of pasture, it means a substitution oi new eiiviroiimeutal 
(•ondilions lor those already assimilated. 

We may siip])o.se, llierefore, that he.-keepers arc right 
in removing queens alter two ycai*s’ laying: older queens 
w'ith less vitality would produce colonies more apt to swarm, 
for such colonies would stand in greater need ol renovation 
through new conditions in a jiew place. And it is quite nat¬ 
ural that colonies witli young, one-year-old, queens are 
less inclined to swarm, for the vital impulse in such colo¬ 
nies is strong. It is also natural that a cast is more mobile 
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and flies farther: a colony sending off a second swarm must 
be in greater need of a cliangc ol conditions and the change 
must probably be more drastic. No wonder, then, that swarms 
arriving from considerable distances remain at an apiary 
lor several years without attempting lo swarm. And, li- 
nally, it is natural that apiaries immul inlo new localities, 
placed under new conditions, where the vitality ot tlie bees 
is inlensilied, produce more honey in the first years alter 
settling than the average yields at local apiaries. 

The lact that a swarming colony leaves at home a yonn^, 
newly-born, queen, liirnislies extra proof ol tiie correctness 
of our thofiry (although this is iinportaiil lor other reasons 
as well). 

We think that the departure of the o!d queen with a 
swarm dinclics the argninent: the queen leaves the colony 
where during two or three years ol her life she has laid 
100,000 lo 200,000 arnl more eggs. 

In practice the occurrence of each swarm is always 
the nsull of an indirect inlluencc of various external con¬ 
ditions, in the first place, probably, the state ol the weath¬ 
er, the sources of lood, etc. This circumstance lias usually 
lelt in the shade the main cause -the degree ol vitality, 
wliich, until recently, was not known and was, therefore, 
not talv(‘n into coitsidoration. Hy drawing the attention 
of biologists to this aspect of living nature, Academician 
Lysenko has enabled them lo turn a new loaf in the study 
ol the nature of swarming. lie has pointed out the spark 
that sets the colony a-lirc making it swarm, he has indicated 
where the impulse for the sequel of events connected with 
swarming should be looked lor. 

Knowing the laws governing a phcnomenoii is as good 
as being able to direct it. 

It is quite probable that by merely putting into a hive 
combs with sealed drone brood taken from another hive 
and thus making possible cross-fertilization of the virgins, 
the vitality ot the colony may be secured and the cause 
of swarming eliminated. 

Wlien, in addition, the technique of controlling the 
mating of queens is well mastered and instrumental insemi¬ 
nation becomes a simple process (we have had occasion to 
mention that the impossibility of controlling mating is 
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the main reason of lack of cultivated bee-breeds) bee-keep¬ 
ers will forgot the anxieties of natural swarming. Then 
bee-colonies will cease to dely tlie wilt ol man in rasling 
swarms which ily away from the apiary like ilulf Iroin a 
dandelion tlower. 


THE PROLONGATION OF LIFE 

Whal Dcicrniinos the Diffcrcjico in llip J.ife Spjin of 
Bits Bred in Diffcn‘nl Seasons. ‘'Siiininer” and “W in¬ 
ter” Bees. Seasonal Variabilily in Bees and Protein 
Conlonl in Pollen. “Winlei” Bees Bred in Summer. 
A Part and the Whole. 


It has been mentioned several times in this book that 
bees emerged in spring or in summer live on the average 
no more than six weeks and that tliose emerged in autumn 
live six months and even more. 

The fact that in autumn the colony is made up of hardy 
bees, capable of living long enough and of passing through 
the hardships of wintering without losing the ability to 
nurse the first generation of spring bees, reveals one more 
highly important feature of the biological iritactncss of 
tlie bee-colony, of its harmony. 

Thus we sue that some generations of bees live six weeks 
and others six, seven, and more, months. 

Phenomena of this kind are described in science as “sea¬ 
sonal variability in the lile span of individuals belonging 
to dilferent generations.” But it is one thing to give a de¬ 
scription of a natural law, and quite another to master it. 

In a colony which has not superseded its queen, all the 
bees of whatever goncralion are lull sisters reared under 
uniform conditions. They have the same parents, tlicy have 
developed Irorn the same eggs in similar ccdls and have been 
reared in the same way. 

Should they not, then, have the same life span? 

But wo know that a queen emerges in the same colony 
and from the same parents out of a similar egg, tec! by the 
same bees. She is capable ol living live years, and we have 
no data showing that a queen emerged in spring is shortor- 
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lived lliaii one emerged in aalumii. CoiiscciiieiiLly, the time 
of (Miu>i'g(Mi(‘0 may not he the dot isive lactor. 

Then wlial is? 

Just imagine three lull sisters willi the natural spans 
of lile of six weeks, six nionlhs, and live years! 'J'he dillor- 
euco is simply staggering. For a l)eing with a natural lite 
span of six weeks, six uioullis (to say nolhingof sixly months) 
seem eountless ages. 

To have a clearer [ucture of these diirerences, let us 
rej)resent ihoni on another scale and consider lile spans of 
oO years, 200 years aiid 2,000 years. 

Do not lorget; in the three inslaiices the embryos are 
absolutely alike—the pearly-white one-aniba-liall-milli- 
metre-long egg.s laid by the queen. 

One cannot help luMiig inirigued as to whence loines 
and by what is determined this asloundiiig dilleroncc in 
the average life spans ol creatures developed irom embryos 
absolutely alike. 

In the case of the queen the matter is simple enougli: 
she, indeed, emerges from anegu* in no way dillering Irom 
those giving rise to worker-bees, but the grv>wn queen larva 
is fed dillerently and is reared in a bigger and dilierently 
constructed cell. Hesides, a queen leads a diflerent lile from 
that of the workers and we may suppose that these pecu¬ 
liarities of the rearing of the larva and the conditions of 
life of the perlcct insect tend to increase its lile span. 

But workers of all generations are reared in qnilc the 
same way. Why, then, is a bee born in September capable 
of living at least live times as long as her lull sisler born 
in May? 

Trying to find an answer to tins (|uestion and recol- 
Iccling some of the well-known lads of bee-colony biology, 
we di.scovei* at once a number of essential dilierences in 
the lite stories of the May ami September ])ees. 

.Ml “summer” bees (including our May bee) spend their 
lives in a growing colony, in a etdony to wliicb every day 
brings an increase of brood requiring food, in wliicli combs 
are being built and a lot of energy spent on Uiglits aliold. 
The colony of that time is warmed l)y the sun tlirough the 
hive walls and its food is nectar and pollen fresh from the 
blossoming trees and cereals. 



“Winter” bees, born in Septcinl)oi* or later, spend their 
lives in a eolony which docs not grow, wJierc the Jiiimber 
ol l)ees remains on the same level. Winierinj:!:, Iliese Jiees 
slay within the hive huddled to.^ellier in a cluster lor s(rv- 
eral inonths, they do not build combs, they spend the stores 
collected in the summer. 

Such arc tin* dillcrences 
in the lives ol dillerent bee 
generations wliicli arc ap¬ 
parent at lirst glance. Hut 
scientists wanted to know 
wbetlier there are any inner 
dillcrences in Ihe nature of 
dillerent generations ol bees. 

Only minute researcb 
could provide an answer to 
this question. That researcb 
was conducted by Anna 
Maurizio at the Liebeleldt 
Experimental Station in 
Switzerland. 

Se ve ra 1 Ij u n d re d boos 

born on the same day in one 
and the same colony wtu’o 
put in cages, a hundred in 
each, where I hoy received 
the same lood. Teinpera- 
tiirc conditions were diller¬ 
ent in each cage. Alter several weeks ol the experiment 
it hecanie clear that at some temperatures the bees died 
sooner while at others they could live longer. There re¬ 
mained no doubt that the average lile span ol a bee de¬ 
pends on outward temperature. 

But when, under another series ol experiments, bees 
ol the same age were kept under dilh ring condilions ol 
humidity, it became equally clear lhal le lilc span of 
a bee depends on the degree ol humidity. 

The experiments wcix> carried lurther: groups ol bees 
were kept under equal conditions ol temperature, of liu- 
midity, etc., but were given dirfcreiil quantities of the same 
lood, or equal qitanlilies of dillerent lood, and it was es- 



( wilh srnJing fn uil Will Is 

III mIi? uf gt.i s, ill wliicIi iU’e 

lijshMj for ()iigi*\ity. 'Jlie lesl- 
liiJics ill tlu ccilinii' of tlii^ ciigos 
iiri* foeders xmUiiirmg syrup and 
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tablishod that (ho average life span of a bee is influenced 
by tlie qijiuitily and quality ol Jood consumed in the lar¬ 
val stage. 

In addition, the nature of the bees’ activities during 
the experiment was also found to inllucnce the length of 
their lives. 

We cannot describe all the variations of these paiiis- 
takingly-Goiiducled experinienls: the more varied they were, 
the more data were accumulated, showing that the length 
of life of an individual bee is influenced by a multitude of 
diverse coiulilioiis. 

This conclusion is incoiilostablc, but, for all its cor¬ 
rectness, it is too general to be of any practical use. 

That is why, after all these experinuiits, more wore 
carried on in order to find out whether there were any deep¬ 
er-lying differcMices in the nature of different bee genera¬ 
tions. 

In the former .series of ex])erimcnts a comparison was 
u;ade between bees of the same age ke]>t uiider conditions 
‘ imilar in all respects but one. In the latter, uniform con¬ 
ditions were crealcd ior all the bees under experimcnl, but 
the l)eos iheinselves differed, alUiongli not in age but in the 
dale of emergence. 

Several hundred bees born on a May day in one colony 
were put into cagc\s and placed in a Ihcrmostat with con¬ 
stant temperature and humidity. Two nionllis later, bees 
born in that same colony o]i a July day were placed in the 
thermostat with the same conditions of lemporalure and 
hnrniditv. Then the experiment was repealed with bees 
l)orn in Sept ember. .All the bees rcjccived lood made to the 
same reci])e. 

A comparison of the respective Icngtlis of life of the 
different bee generations under these artificially created 
uniiorm conditions was to show' wdielher the conditions 
alone intlueTJce the life span of bees put into the thermostat 
inin edialely after emerging or whether these dilferciit gen¬ 
erations diifered in their inborn degree of vitality. 

It. became clear tliat bees born in May, July or Sep¬ 
tember and immediately placed in the thermostat possessed 
dificrent degrees of vitality. The average length of life 
of bees born in May and July was 600 hours, and of bees 
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born in September, nearly 1,000 hours, i.e., almost, double. 
The mathematical analysis of the data obtained as a result 
of hundreds of experiments has convincingly established 
this dilfcrcncc between the generations. 

But in the present case it was necc.ssary to probe to 
the bottom the cause of the greater longevity of “winter” 
bees. 

Anatomists were the first to find this out: they proved 
that sonic internal organs and tissues of newly-born 
“summer” and “winter” boos were in dilferent stales. Thus, 
for instance, the adipose tissue and the brood-food 
glands are much better developed in “winter,” longer-lived, 
bees. 

Physiologi.sts supplied additional evidence: the state 
of the adipose tissue and of the brood-food glands is deter¬ 
mined by the protein content of food, i.e., the concentration 
of pollen in tlie larval food. 

A l)y-prodiict of the experiments was the conclusion 
that larvae fed on pollen collected by man produce some¬ 
what shorter lived bees tliaii larvae led on pollen collected 
from the same llower.s by bees. lUiis is one more proof 
of the correctness of the iamiliar conclusion from tlio ex¬ 
periments with cancer-infccled mice that bees begin pre¬ 
paring protein food on the way from the flowers to the 
hive and manage, while Hying, to change pollen consid¬ 
erably. 

Biochemistry lias long been aware that llowcrs of dif¬ 
ferent plants Idossomiiig at dillerent limes contain differ¬ 
ent quantities of digestible proteins. 

At last Iborc came a time wlicn it became ncces.sary 
to rodnco to a system all the ncwly-acqnircd data. 

The new data plainly showed that dillerent quantities 
of pollen from dillerent plants consumed by larvae infln- 
eiiccd in dillerent ways the development of the adipose tis¬ 
sue and of the glands in bees and thereby determined the 
po.ssible length of their lives. It appeared that the presence 
and composition of food (and also the state of the colony 
and, first and foremost, the number of the larvae fed) de¬ 
termined whether the young bees would be short-lived, 
“summer” bees or “winter” bees capable of living much 
longer. 



The most correct method of verifying this conclusion 
was to learn to obtain at will generations ol “winter” bees 
in suminer and ol “summer” bees in winter. 

It would 1)0 long and tedious to describe in detail the 
experiments whoso main essence was changing, translorm- 



rellcn-grains of (lifforenl plant .s]K*cit‘S differ in form 
and size, llen^ pollen-grains are greatly enlarged 


ing rnelahulism in the colojiy. We shall meiilion only llic 
results ol oue such ex])erimenl: l)ees born iii summer, i.e., 
those that shoitld Jiave lived not more liian six or seven 
weeks, lived 100, 200, i^OO and even 'lOO days. 

The average longevity of a "summer” J)ee was multi¬ 
plied J)y at least ten. 1'he Itees under I he (experiment lived 
ten average bee lives. 

Hy postp'jning lor siicli a long time tlie natural end, 
the experiment showed that the prolongal'oii ol an individ- 
uaTs lilo is a perlectly realizable task. 

One must, nut suppo.se, however, that this was a case 
of “vanquishing” Jiahire. Far Irom it. 1'he phenomenon 
itself, the result of the expend men tors' ellorls, was not new 
in principle. Tliis same phenomenon may be observed in 
bee liio tinder natural conditions. 

As a general rule, drones live about 100 days. But they 
die not because they cannot live longer: their life is forcil)- 
ly ended by bet^s driving the drones Irorri the hive in autumn. 
If the drones are lelt within, which usually happens in a 
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quccMilcss colony, they may livo llirDUgh Urn winter, alto- 
gellior as lung as 2r)0 to 300, and more, days. 

We lliink we have every reas«)ii to regard this phenome- 
Tion as one enabling Mie invest igator, (d the l)oe-( oloiiy to 
peep into the innermost secrets of living nature. 

TJius, as life shows, drones 
are ca])ahle of living innch 
longer it they are not killed 
by bees, and experiment sh )ws 
that worker-bees arc also ca¬ 
pable of living longer il they 
are nut killed by conditions. 

We may well suppose that 
tlio lile-im|)ulse in the em¬ 
bryos is siilliciently strong to 
enable the insects developing 
from them to live much long¬ 
er—in the given instances at 
least live to ten times as long 
as is actually the case. 

Such heiiig the tact, the d(‘|)(‘iiiJs on flic age; and coiv- 
comingof the end can he post- diiiini of llio hccs lliat h'd it 
polled; and hasing himself larva 

oil the viljil sources jiosses.sed 

by organisms, man can prolong life far beyond its accustomed 
lirnits. 

This concliisioii is important Irum many points of view 
and, we cannot lielji lutiug luie, il is siucist^iiilly jiroved 
by I lie practice ol jiiolujiging the liie of whole bce-coloriies. 



'ilie lonirt'vilv of a 1 k*(.' Ioltc'Iv 


A hee-coloiiy is horn at the moment when it heaves its 
old hive in the shape of a swarm. This marks the beginning 
of a colony’s individual lile. Under lavoiirahle conditions, 
if all goes wMj sncli a colony divides by casting a swarm 
in a year or two. After this, the new colony with a 
vigorous young queen lives, develops and undergoes the 
process ol rejuvenation while the swarm with the old queen 
is rejuvenated by changing the old conditions lor new 
ones and, building new combs, increases with redoubled 
vigour. 



No matter liow many times swarming occurs, the colony 
living in the old hive linally perishes due to some cause 
or oilier. 

In his Dialectics of Nature Engels dwells at length on 
tlic problem ol lile and death. Death must be regarded as 
an esseiilial moment of lile; actually, life itsell contains 
the negation of life; life is always pictured in connection 
with its necessary result - death, the embryo of which is 
always contained in life. This is the essence of the dialec¬ 
tical understanding of the life of an organism, Engels 
said, and he concluded with the words: “Living means 
(lying. ” 

The mortality of organisms is at the same time an adapt¬ 
ation fur the survival of the species. An organism can live 
only in unity with the conditions that have bred it. Jn the 
course of long periods of time, unavoidable changes of 
climate and other external conditions would unavoidably 
break this unity and eliminate biological species. The pres- 
ervatii)n, lile, development and periection of biological 
species is possible only because of the succession of genera¬ 
tions of living organisms. 

This is what inat(.‘rialism means by the life of a spe¬ 
cies. Dying means living. 

Consequently, the honey-bee lives as a biological spe¬ 
cies owing to the colony being mortal like an individual 
organism. 

The death of bee-colonics may be often observed not 
only under natural conditions but also under the condi¬ 
tions of .skep bee-keeping, very clo.^^e to the natural ones. 

The descri|)tion of the death of a bee-colony in Leo 
Tolstoy’s War and Peace, Part Three, is well lamiliar to 
many. The great writer gives an unsurpassed picture of 
the dying colony, impressing the reader’s senses of vision, 
hearing, smell, and even touch. 

“There is not the iragrance, the Jium of life. A tap on 
the hive does not produce the general and immediate re¬ 
volt of thousands of little creatures, curling thcm.selves 
round to sting, buzzing and lluttering with rage, and fill¬ 
ing the air with the stir of busy labour, though here and 
there, in its depths a feeble hum may be heard. At the en¬ 
trance there is no heavy, aromal ir scent of honey, no warm 
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odour of gathered stores. No watchful guards are there, 
ready to give a trumpet call of warning, and then to sacri- 
tice their lives in deleJiding the cominonwealtli. Tliero is no 
peacelul, regular toil betraying itselt in a sl.i‘ady murmur; 
only a litlul and broken buz/.. . . Instead ol swarming bunches 
of lioney laden bees, clinging to eacJi other, or bnisliing 
oif the pellets of gathered wax, 4)nly a icw U)rpid and hall- 
dead insects are to be seen at tlie butloni ol tiio hive, or 
wandering idly and vaguely about the 11agile parlitiuns. 
Where once there was a smooth lloor, clean-swe])t by the 
tanning ol their wings, the seams neatly caulked with wax, 
lie scattered crumlis ol wax, broken ruins, a lew dying 
creatures willi legs still quivering, or corpses lett un¬ 
buried. 

“Where, Jiot long since, thousands ol bees stood in cir¬ 
cles, and hack to back, watching the mysteries ol hatch¬ 
ing broods, there is only a sj)fink'liiig ol exhausted workers. . . . 
It is a realm ol deatli and decay!'riie lew tliatsurvive climb, 
try to lly, cling to the musters’ hand, and are too weak even 
to sling ere tliey die,’' 

On discovering tlirough the j)ecihhole ol a log hive a 
colony iii such a stale, a bei‘‘keej)er marked tJie hive and 
on his iirst tree day removed the combs to be melted lor 
beeswax. 

All this was almost unavoidable as long as bees were 
kept ill skeps and log hives which did not allow tlie bee¬ 
keeper to look well inside. Since bees liave been housed 
ill inovable-lramc hives wliicli can be thoroiiglily inspected 
and the Iraines in them easily exchanged, the death of bee- 
colonies can he prevented. 

Today the death ol a colony is usually the result of 
an accident, of an oversight or a mistake of I he bee-keeper’s. 
No sooner are alarming symptoms such as Ihe loss of the 
queen or the absence ol brood noticed in a hive, than the 
bec-kceper can put into it a piece ol comb with young lar¬ 
vae Irom a prosperous colony and, if the colony has not gone 
far along tlie road of destruction, this simple operation, in 
many respects similar to the gralting of tissues, prevents the 
colony's death. The colony rears a new'queen from the for¬ 
eign brood and recovering in a short time, resumes the 
normal course of its life. 
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From time immemorial bee-keepers have used this meth¬ 
od oi saving colonies, owing to w^liicli the lile-proccss is 
prolonged iiideliiiitely. (Colonies are known to have been 
preserved by this means lor 100, loO and UOO years. With 
bees, such prolongation ol lile is tlie more easily accom¬ 
plished as the place ol old bees, w'orn-Diit and gradually 
dying away, is taken by young ones. 

d‘he succession ol generations imperceptibly taking one 
another's place makes the colony an organic wliole,. con 
staiitly sell-rejuvenated, regularly sell renovated and ca¬ 
pable ol preserving vitalUy and viabiliU as long as a skil- 
lul apiarist ])rolecl.s it Irom deatli. 

All living nature shows that the lirst line ol its devel- 
opmeiil stalls irom amorjihous protein to the cidl and Irom 
the cell to the miilticellular organism. With this line is 
liiscd the other, developing Irom the ijulividual (nnicellii 
lar and miillicellular) to the ct)lony, Irom the ever growing 
colony, perlecting its organization to an organized colony, 
an organic comimiiiily in which the very concept of the 
imlivldual has expanded and become relative, and at a cer¬ 
tain stage ol I lie (l(.*velopment of wbicli, as Engels said, “tlie 
concept of the individual cannot he established at all sliarp 
ly. Not only as whellier a particular animal is an indi¬ 
vidual or a colony, but also wdiere in develojnneiit one in¬ 
dividual ceases and the otlnu* begins." 



DIRECTED FLIGHT 






CONTROLI.ED HIVE 

Jjul llii* r»«‘o KUliu«^ Om\ lVi‘ K.v‘v']>\n" Ho 

.‘1 l*riilV.ss.u.)ir;’ 'J'lio Jj(*e-J‘!nlr.iiKi* ;mcl IIm* Wiml. Sl.if^i'.s 
in iJn? ] )i‘\olojnnoiil of I In* 'l lirory of Jiiv-Kirpin^. 
One Mii.sl Know lijo J.aws of Hoe l-ife in (^nler lo t^on- 
Irol lln* JVliavionr of Ifivs. 


Bcc-keepinj»- is jiislly coiisidL^t'd one of Uio most an¬ 
cient trades, l)iiL whereas cultural practices and selective 
breeding were long ago used in horse-breeding, auiinal rais¬ 
ing, poultry l)re(‘ding, Iruit, vegetable and grain growing, 
a predalory system was still in vogue in bee-Keeping, under 
which l)ees wen; kilhuJ l>y sulphur lurnos at tJie end ol the 
summer and t he honeys taken. 

The loundations ot rational lH*e-keei>ing were laid not 
more than ioO years ago by Prokoi)ovich (usually spelt 
Prokopovitsch) and Huber who lived and worked early in 
the nineteenth century. 

Francois Huber, a blind Swiss naturalist , and liis loyal 
assistant Francois Huriieiis, discovered many important 
lacts in the biology ol the bcH^-coloriy. 

In 1828, Pyotr Ivanovicli I’rokopovich founded in Cher¬ 
nigov Gubernia the lirst bee-keeping school in tJie history 
ol apicullnre. His experinieiital apiary grew to number 
about 10,000 colonies and was one ol tJie biggest in the 
world. The method ol bee-keeping he worked out j)ut an 
end to the killing ol bees, widely practised at the lime, 
while the haiiging-lrame hive and the queen-excluder in¬ 
vented by him enabled apiarists to control tlie lilo ol bees 
and lor the lirst time to obtain pure lioiicy in supers. Very 
big crops of honey were taken Jrom such record colonies 
in Prokopovich’s apiary as Af'khamclsk and Siam, Pro¬ 
kopovich was perlectly riglit in saying: “I have penetrat- 
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ed deeper lhau any of my predecessors into the mysteries 
of the bee world.” 

It was this deep pciielratioii into bee biology that enabled 
him to elaborate his “science ol boos along such lines 
as to make it possible, without killing llieni and even 
through iiiaintaining their existence by various sure methods, 
to preserve each bee colony lor ever, or, in other words, 
to keep bees perniuncnlhj in a hive once a colony has been 
put there.” 

In Prokopovich’s lifetime his contemporaries owned 
that his method “opens perlectly new roads before bee-keep¬ 
ing and raises it to the dignity ol a science. Nothing here 
is lelt to chance, to luck, and such-like, but everything 
has its cause and the consequences and conclusions thereof 
are coniinned in practice.” 

It would not be too much to say' that bee-keeping on 
a large scale began with Prokopovich. 


Soviet people cannot regard the economics of bee- keep¬ 
ing in capilalist countries as anything but a string ol ab¬ 
surdities. Strange as it seems to us, years of plentilul hon¬ 
ey yields impede the development ol apiculture. Equally 
strange, but none the less true, is the lact that the special¬ 
ization of bee-keepers, their gn)wing mastery over bees 
also serve as brakes to the development ol the trade. The 
ia(it that, bees produce? honey ready lor use, too, is against 
tlie bee-k(»epers’ interests. 

It lias been announced that a serious drawback of Amer¬ 
ican apiculture lies in lood-nianulacturers not being in¬ 
terested ill honey, because there is not much they can do 
with it. “Natural honey needs no processing.” The modicum 
ol truth in this statement is, probably, that trading in a prod¬ 
uct that requires no human labour lor its production does 
not pay. Bees do not produce surplus value. All this may 
seem incredible, but such are the ideas, however incompat¬ 
ible with common sense, that are being propounded in 
books and articles by leading bourgeois apiarists. 

In works supplcmenLcd with statistical data and com¬ 
putations they prove that the drop in the prices of honey 
due to abundant honey crops results in ruining the 
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apiarists and in reducing the immber ol‘ ajjiarios so tliat a)ter 
rich yic'lils the nuini)er of hoes iji a eountry decreases 
sharply and part (d the crops reuiaijj uupoHinatiMJ. 

TJic Americaii agricultuial press, and Iruit-growera’ 
magazines in parliciilar, can no lunger keep silent about 
the lack of polliiirding insects, which in st)me localities has 
become disastrous. Certain enterj)rising ])ersons seized this 
opj)ortiimty of advertizing the “pollen bomb'* which, they 
claimed, was capable of doing the work of the huney-l>ee. 
This bomb, ol (•»)ursi‘, in no way helj)ed fruit growcirs but 
caused great prejudice to aj)iarists and was prolitable ojily 
to those wlio made and sold it. 

'File very creation ol such a bomb is illustrative of the 
relations existing belween apiarists and Iruil-growers in 
the U.S.A. 

An Ajuerican economist Jiebl lliat farmers renting land 
to apiarists ninst pay the apiarists lor tJie pollinating work 
their h(^es perlormed. Then farmers countered with the 
claim that they should he paid not e.nly lor the land hut also 
for the nectar collected Irom their llowers. 'I’lio argnmeut 
as to whether apiarists should jiay lor nectar or farmers for 
pollinating services wont oji lor many years. 


It should be recalled that, both in the U.S.A. and in 
the capitalist countries ol Europe, as in preivvuhilionary 
Russia, the average aiiiiual increase ol bee-colonies Jjas not 
exceeded to 4 per cent lor the last decades. On the other 
hand, the annual increase of bee colonies in the collective 
farm apiaries in t he U.S.S.R. during the ten yv'ars ])recetliiig 
the Great Patriotic War was 14’‘o, i. e., almost lour tijnes 
more. Thus we see that collective !arm apiarists were jioI 
discouraged by the lact that bees produce lionev ready 
for use. 

In the U.S.S.R. the bee-keeping imIusUy has l)cen 
placed oil a linn foundation for the iirst lime in history; 
the apiary is a planned branch of collective-1 arm and state- 
farm economy and bee-keepers have at last been enabled to 
discard amateur practices and devote themselves heart and 
soul to bee-keeping as a profession. It is absolutely essen¬ 
tial to put one’s heart into this diilicull work many 
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aspects of which arc yet unknown and in which many 
important pheiioinena still are beyond the eonlrol of man. 

Spring ami suinmer ditfcr from one locality to another 
and in the same locality tlicy may dilier Irom year to year. 
Here weather is a decisive factor. 

IJuL, like the captain ot a sailing ship, whose duty it 
is to bring his cralt salely to port, adverse winds and dead 
calm uotwilhstanding, the collect!ve-iarm bee keeper must 
produce a }danned quantity oi honey and wax and see that 
the crops are i)olliiiated irrespective ot weather and other 
conditions. And the bee-keep(u* has to loresee many things 
when, ill sj^riiig, lie takes the bees out Irom their winter 
quarters. Hives with colonies that incro.;se slowly and take 
a long lime to build up to strength should be placed so that 
the lirst rays should lall on them and the sun should warm 
them as long as possible; other hives, where the colonies 
are inclined to swarm, should, on the conlrary, be placed 
in cooler sp()ls where the shade ot a tree may jn’otect them 
from tlie sun at the hottest hours ot the day. Both kinds 
of colony should be kept well j)rotectcd trom winds. 

'Idle better a l)eo-keeper is able to think oi such and 
similar details of his work, the more obedient his bees will 
be. Me niusl. increase their number in each hive early in 
spring so as to be able to send them, like arrows Irom a bow, 
to the flowers whenever the lioiiey-llow sets in. 

The legions of bees that will lly afield at the bloom¬ 
ing time of the major lioiiey-plants emerge and mature long 
before the lime comes. 

While the iirsl shoots of the future honey-piaiiis turn 
green, belore some ot the plants are even s«)wn, belorc the 
tlower-buds on the trees begin to swell, the bee-keeper has 
done all that is nece.ssary tor thousands and thousands of 
future loragers to grow in their colls, to pass through the 
larval stage, to moult and become pupae. ... He directs 
the activities ol his bees so that by the lime of the hoiioy- 
tlow there should l)e less work to do within the hive, espe¬ 
cially work connected with brood-roaring. 

The new bees must bite through the wax cappings of 
their cradle-cells Jojjg belore the main honey-llow sets in so 
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as to pass Ihrougli the sequence of home duties by the time 
tlie lirst joy dances ol the scouts announce the presence of 
nectar in the 1 lowers and the young bees catch the loraging 
lever. From that moment on the entire colony will con¬ 
centrate all its energies on collecting and storing nectar. 

This is the course ol events at an apiary where the bee¬ 
keeper does not lollow a beaten path in the management 
ol his bees but thoughtlully watches the progress ol each 
spring and summer, taking heed ol all peculiarities ol the 
seasons. Each peculiarity lie has been able to assess cor¬ 
rectly inlluences his plan, according to which the growing 
foragers are to work. 

The skill, even art, of a bee-keeper consists in being 
able to time the population increase ot the colonies to the 
blossoming ol llowcrs, to utilize all the energy ol the colo¬ 
nics lor tilling tlie combs with honey. With this aim in 
view, a skill ul and persistent bee-keeper manages to bend 
I o his will Ihi^ biologii'al processes in I he bee-colony, lie 
uses various metliods to stimulate or hold up egg-laying, 
to increase or decrease population, to balance the number of 
bees ot various ages to suit his purpose. Witli perlect assur¬ 
ance he divides a colony so that the bees will build emer¬ 
gency queen cells. Soinetimes be unites two colonies into 
one. lie breeds drones or prevciUs tlieir appearance. lie 
leeds the bees or takes away hoiiey-lillcd combs, lie makes 
bees .secrete more wax, draw comb iouiidation, renovate 
old combs or, on tiie contrary, prevents them Irorn engaging 
in building activities. Ho does not take liis eyes oil the bees 
for a single day and directs their life through Uie laws govern¬ 
ing the bee-colony. 

Bees obey an experienced and skilful apiarist wherever 
he may keep them: in a collective larm apiary, in a collec¬ 
tive larmer\s cherry orchard, in a worker’s irorit garden 
in the Urals, on a seventh-storey balcony in Polyanka Street, 
M^.scow (keen apiarists keep bees even in cities), on the 
window-sill in the study of a naturalist who spares now 
and then a lew minutes from his work to attend to his bees 
in a hive with the lobby leading from the eniraiico, through 
the wiiidoW-lrame into tlie garden, and even on house- 
roofs where doves used to coo. 
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BEES UNDER CLASS AND GAUZE NETS 


lU'obivos ill MoiJsi's. Willuw lilossoining under 

Cilass. TJie 'J'jslv I. V. Michurin Sel llie IJtr-kct^pcr 
1. A. Kiryukhin. A rumen! under a Gauze 

A el. 'Ihe Aiiclt'US. 


Honey ceased long ago to be the only source of sweet 
food lor man. 'riirongli selection sugar beet has been made 
swi^eter than nectar, and every year sugar relineries work¬ 
ing sugar-beet crops produce mountains oi dry, imperish¬ 
able and cheap sugar whose Iransportaruni presents no 
dilliculty whatever. Hul. this has in no way lessened the 
demand lor natural Jioney; on tlie contrary, it is growing 
constantly. 

Beeswax that used to burn in the shape of candies has 
long been used in the electrical-equipment industry. The 
substance which, if the legend is true, was einjjloyed by 
the [)ioneeJ'S ol aiu’oiiaulics lor malviiig an aiiilicial wing 
is used today in aviation. Beeswax is r(M|uired in metal¬ 
lurgy—lor liigh-qnality castings, in railway trans[)()rt— 
as a compojieiit pari in mixtures lor brakes, in lactories 
producing optical iiislruments in glass engraving. 'I’lie mo¬ 
tor car, tlie poiygraphic, the gias.s, the varnisli-and-coloiir, 
and many oilier industries liave various uses lor wax. 

Bees, too, are h'ciiig u.scd lor new purposes. Thus, plans 
provide lor moving bees into <irc!iards lor pollinating the 
lilossomiiig Iruit trees and berry-hushes, wliich is of no 
le.ss im[)ortaiJCe lor the crops than ijitroducing Icrtilizers 
into the soil. 

Today bees are needed in hot-houses and wherever vege¬ 
tables are grown under glass, lor, iii deliance ol tlio old 
saying that "Bverv vegetable arrives at its own season,” 
vegetable-growers lujw lollow the motto: ‘Every vegetable 
in every season.” 

Nowadays, varitms vegetable plants, bushes and even 
fruit-trees grow, hlo.ssom and hear Irnit under transparent 
glass rools, within glass walls, where the air is heated by 
cleverly constructed stoves and hot-water pipes and where 
electric bulbs automatically moving at a certain height 
from one end to the other jirovide extra light lo young 
shoots, seedlings and grown plants. Our towns are now girded 
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by hol-liousos and in tlio shops one may ofUm see green 
cucumbers In December or Iresli stra\vl)erries in ^\•l)n^ary. 
To obtain a crop ol encumbers under glass, cuciiniber ilow- 
ors must be artil'icially pollinated with a brush, d’his is a 
laborious i)rocess roquirijjg jeweller-like [irecision; tJie work 
proceeds slowly and results in a large percefilcigc ol crip¬ 
pled Iruit mis sha])eii, undersized and meagre, kbit blos¬ 
soms pollinated by bees set good Iruil. 

Then a hive was brought inti» an em|)tv lH»t-hoiise in 
winter. 

Warjiied by the inside air, bees lelt the cluster and 
look a cleansing iligiit. A day or two later the liive was 
put in another liot-honso where jjlanLs were in hlooni. The 
colony started its activities aUiiougli only a lliin layer of 
glass protected it Iroin the outside In^sls. 

I’he pollination oi llie hlossoins proceeded (jnite satis¬ 
factorily. 

I'nie, bees cannot collect much nectar under glass, but 
a poor honey Ilow can bemisily supplemeiiled liy combs of 
lioriey or syrup leed given the hees. Then there is not enough 
pollen and ii Hie lirood does not ri?ceive enougli loud, 
lor which jitdlen is necessary, its development will cease 
and it will eventually perish. The c(dony will cease to grow 
and will become weaker. This may be firevented liy bring¬ 
ing branches ol willow with tlower buds into tlie liol-bouse. 
A lew days alter the lu*anclies have been put in water 
(even it tliey were cut oil the trees during severe frosts) 
the buds on them will burst and male ilowers a|>|>ear. From 
these the hees will collect fresh pollen wliicli can be used 
ill the produclion of brood lood. 

On one hectare under glass, boos do work equivalent 
to from 2,000 to 2,500 inaii-days; the croj) ol cucumbers 
doubles, as was seen in the coUeclive-larm hot houses in 
xMuscow Region, and the quality ol fruit largely improves, 
the percentage of “crijiples’’ being negligible. 

A medium colony efliciently services a hot-house with 
an area ol 3,000 square metres at the First Vegetable Fac¬ 
tory, in Moscow, with the result that about 10 workers 
are treed Irom tedious work, considerable sums are saved 
and the yields increase. 
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Need we apeak of the importance of bees in the pollina¬ 
tion of plants grown in hoL-Iiouses hoyoiid the Polar Circle? 

It should 1)0 noted that bees treat many plants under 
glass in a dillereiit way Ironi those in tliu field. 

In llie field the flowers oi kok-saghyz, lor instance, 
are visited in order to collect nectar, but in a green-house, 
where this plant blossoms in early spring, loragei'S also 
gather pollen from it. 

Bees are made to work not only in liot-Jiouscs: they per- 
form even more important iunctiojis under gauze nets where 
fruit-growers place them. 

W Jien a selectionist wants to pollinate a variety ar¬ 
tificially with the pollen of some other variety or with a 
pollen-mixl lire, the scope of his work is limited by the blos¬ 
soming periods of the plants and by the number of his 
assistanis. Under the best of conditions he is practically un¬ 
able to pollinate all the flowers tjf a tree ol any size, for there 
may be thousands of flowers on it. And fie pollinates by 
hand, although he is perfectly aware of the shortcomings 
of enforced pollination. 1. V. Michurin thought of oiirollirig 
the assistance of bees, lie cliarged 1. A. Iviryukhin, a pupil 
and collaborator of bis, to work out new methods of crossing. 

To ensure artilicial pollination with indisputably pure 
pollen, Kiryukliin used only young bees that had not left 
hive btdore, so that there were no pollen grains on their 
bodies. 

Combs with 3,000 to 4,000 young bees are put into a 
hive with an entrance tliroiigh which bees can enter the 
hive but cannot go out, and an exit, also allowing only one 
way passage. When a bee leaves the hive tliroiigli the exit, 
she enters a porcelain tube containing fresh pollen of the 
needed variety. While she passes along this tube, the bee 
gets covered all over with the pollen. 

This poUiriating instrument coutainiug several thou¬ 
sand bees is put under a gauze net covering the tree to be 
pollinated. The net is spread long before blossoming lime 
to prevent other insects Irom entering and the bees from 
escaping. 

The nucleus is put first near the tree outside the net 
and the entrance and exit arc opened. Old foragers take the 
opportunity of flying home and only young bees remain 
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within. After this division, the nucleus is put under the 
gauze net and iresh pollen is added in the porcelain tube 
Iruni time to time. 

Bees leave the hive covered with pollen, 11 y to the tree 
and, visiting one ilower alter another, pollinale them with 
the chosen variety. While tlic most experienced and skil¬ 
ful Worker can hand pollinate nut more than (iOO ilowers 
during an eight-hour working day, bees visit as juany as 
a quarter ol a million Ilowers in that time. 

The knowledge of the laws of biology enables man to 
utilize them lor his purposes and to exercise control over 
bees in the hive. 

But man has long stood in need of controlling the ac¬ 
tivities ol bees outside I he hive. There, in the open air, 
bees were beyond his control: they left the hive in response 
to the dancers’ call and Hew to the address these had com¬ 
municated, and man was at a loss how ho could direct their 
flight. Bees working under glass or gauze nets was the be- 
ginniiig of man’s control outside the hive walls but it was 
jiot yet work in the open. 

\Vith a gauze net you can ctjver a few ilowers, one tree, 
two, live or even ten trees. But you cannot cover an or¬ 
chard or a Held, which is exactly what plant-growers need. 
They want to guarantee the pollination ot large plantations 
and crops. In particular they now want bees to pollinate 
alfalfa and red clover. 

BEES AND THE IMPROVEMENT OF CULTURAL 
PRACTICES IN SOCIALIST AGRICULTURE 

haws Known Arc Laws Maslorod. Grass l{eslnr(\s Fa- 
liguod Soils. Why (.’.lover Yields LiUleSeed. Tlie Bumble- 
Bee as a l*esl. and llie Bumble-Bee as a Pttliiiialor. 

The improvement of cultural practices in .socialist ag¬ 
riculture was started long ago and each live-year plan pe¬ 
riod brings about an inlensilicaiion ol this work. 

Crop- and fodder-rotation is spreading over greater 
and greater acreages of collective-farm and state-farm cul 
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tivalod areas. Land is l)cing utilized over more profitably. 
Owing U) up to-dalo equipment being supplanted by up- 
to-tluj-miinite equipinejil, land cultivation is improving 
a])ace. Mineral lorlilizers are being poriecled and used on 
an increasing scale, while agronomists are con.sianily irn- 
proving methods of apidying them. Varieties with good 
croj) capacity are superseded by Ihoso with still belter 
crop capacity and more suited to local conditions. 

r.olleclive farmers and workers id slate larnis regulate 
the water-supply and Die ieediiig ol the crops, thereby mak¬ 
ing the land a permanent means of produclion which, far 
from deteriorating is porlected Diroiigh constant use. 
Correct crop-rtdalion plays an impoilant part in this 
process. 

In tliose far olf iinu's when agronomy was not so fully 
aware of the im])()rlance of leguminous planls as it is now, 
when the action ol these plants sown together with cereal 
crops was not yet lully ch^ar, Kliment Timiryazciv stated 
that the inlrodnclion ol leguminous crc.ips, in the lirst place, 
clover, into crop-rutalion was a remarkable discovery 
liighly beiielicial to mankind. 

Today the importance of this discovery has become 
still more pa I cut. 

The significance of I his discovery lies, as wo know, 
not only in I Ikj fact I hat clover or alfalfa are capable of 
yielding in many localil ies great aiiiounts of cboap green 
foddtu’ and bay. 

Pracl ical agricnltiire knows fodder crops possessing 
higljer ]>rodiid ivily even Ilian lhe.se, as for inslanco, sug¬ 
ar-heel in which liolli the root and I ho leaves can be 
iililizcMl or maize yielding grain, green fodder, and—as si¬ 
lo—carl)o-liydral e foddeu* (stalks and loaves) and protein 
c-oMciuilrales (grain in the early stage of wax ripeno.ss en¬ 
siled together wdlli the colis). As a matlor of fact, maize 
can be siloed (»\en at an earlier si ago—the stage of milk 
ripeness—w'hich allows lliis crop to be ciillivated in a num¬ 
ber of areas in the Norlli and East of the U.S.S.R. where 
formerly, due to the considerable lenglli of its vegetation 
period, th(> cull ival ion of maize was considered iTnpo.ssible 
Today in many of tho.se regions the value of maize as 
silo crop is higher than that of fodder grasses. 
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Wlial, Ihcii, is I ho si^nificaiicd! of fodder grasses? Does 
it lie in I ho fad lhal. i h^vor and alfalfa can accMinuIalo 
in the soil great qiianlil ics of Lho most imporlant 

plant food—nitrogen.owing to flu^ presence in (heir lii- 

i)ors of nodular hacleriaV Under red clover, for instance, 
the soil acciiinulales nearly lwt» cenlmos of ni(rog(‘n per 
hectare, the equivalcnil of forty lojis of inajiure. 

Although this properly of fodder grasses is of imicli iin- 
porl.anc(.', it- does not , however, CA>nslitulc (he decisive fac¬ 
tor: agriculluro iji the Ij.S S.ll. has vast sourcf‘s of nitro¬ 
gen at its disposal. Eacli suctax'ding fiv(‘-year [>Ian brings 
about an even* greater d(*v(dt»pineiit of animal husbandry 
whicli will yield a considinable qnaiuiiy of nitrogen in ma¬ 
nure. The counlry has a larg(‘-s(al(^ chemical ferliIiz(M* in¬ 
dustry cafiahle of increasijig from y(‘ar to year !he oulput 
of nitrogen to satisfy the m (xls of agriculluro. At the same 
lime Soviet agricultural microbiology has scored great 
achievements in l lu» product ion of hacicn ial fin t ilizers, such 
as nilrohaclerin, azolof’cn, ajul otliers. Tlio leclmology of 
conij)osling forlilizors has made big strides. 

The most valiiahlo properly of clover, alfalfa, and other 
perennial legurru^s is that, sown together with (-(‘real croi>s 
in localili(*s whore they yield ahundant crops of green mass 
above ground, t hey yield e(|nal]y big crops of tubers under¬ 
ground. The physical, chemical and l)iological consequences 
of growing perennial grasses in a field are llial, since the 
field is not plouglKKl, the soil strncinre is reconstructed 
and the soil quickly becomes fertile again. 

A soil exhausted by ploughing, if left fallow, is recon¬ 
structed but slowly: nature has no cause for hurry and it 
takes some 15 to 20 years to complete the process of n*- 
constniction. But when sown with a mixture of grasses 
including clover and alfalfa, the soil is reconslnicled in 
a year or Uvo, M’licse leguminoii.s ])lants are capable of 
quickly restoring the soil’s structure, whicli is the prime 
prerequisite of fertility. 

A truly scienlilic, creative application of agronomic the¬ 
ory, tree from doginal ism, leads to progress in enriching soils. 

In exposing the short-sighted and predatory character 
of agriculture under private landowners, Marx in his Cap¬ 
ital said: “A whole society, a nation, or even all societies 
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logelhor, arc not the owwrs of the globe. They are njily 
its /MJsyexsvr.s\ i/s nsers, ami they have to hand it down 
to the coining geiKTalitius in an improved condition, like 
good fathers ol I'ainilies.” 

This idea ol ( he louiider ol schntilic communism is being 



realized, lly making land the property 
ot Ihoeiiliro country and orgaiiiziiig 
socialist, colleclivo larui econoiiiy, tJie 
Soviet people have turned a now 
page in the history ol agriculture. 

I'A'ory year sei^s Ihem introducing 
new iniproveinents in agriculture and, 
like good latliers ol lainilies, they wull 
hand down lt.» the coming geni>ratioris 
a better orgajii/vi‘d, more lerlile laud. 


Agronomists come to a clover field 
and count the number i»l corollas per 
square metre ol control plots. There 
may be as many as 500, each consist¬ 
ing ol about 100 pink llorets, which 
makes 50,000 llorets a square metre 
and 5(X),000,000 a iu;ctare. When there 
is a good crop ol clover there may 
he 1,500 million llorets and more per 
hectare. 

Agronomists enter those ligures in 
their diaries and cornc to the control 
])lots about two iiiontlis later. The 
plants arc drying and the corollas 
have turned brown. Computations 
show the number ol set seeds. A thou¬ 
sand clover grains weigh about 1.5 
grammes; the 500,000,000 llorets on 
a hectare inu.st yield IromC to 7 cent¬ 
ners ol seed. Actually, however, the 
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crop gathered from a hectare amounts to no more than 60 
or 70 kilogrammes. 

We liave irieiitioiied above that clover is sell-sterile and 
cannot be pollinated either by the pollen ol the same llower 
or by that ol otlier I lowers on the same j)laiit. Seed sets only 
as the result ol pollination with the pollen Ironi another 
plant. The best set ol seeds is obtained in the case when the 
pistil receives loreigii pollcMi a! least twice or three times. 

lb>w can this be done with each of the 000,000,000 
or 1,000 million llorets that computations show to be grow¬ 
ing on a hectare? And what about hundreds uf lioclares? 
This enormous volume oi W(jrk is ahsoliiLely beyond hu¬ 
man power and is done by iusecls visiting clover to col¬ 
lect pollen and nectar. 

Bumble-bees pollinate red clover well. True, some 
l)umble-bc‘es, notably Bunibus lecorin!t» do not give them¬ 
selves the trouble to suck the nectar Iroiii the nectaries 
deep in the llorels hut bile thnnigli Ihe lower part of the 
corolla and suck the nectar with their proboscides through 
the hole. The llower thus rubbed ol ils nectar remains nnpol- 
liiiated. But other bunvble-bec species extract the nectar 
in a legitimate way—through the upper entrance ol the 
corolla—and iji so doing pollinate the llower. 

But tlie troul)lo is Diat there are low hiimble-hees lelt 
in iia'ure today. Bumble-bees build I heir nests in virgin 
soil or soil that has not been ploughed lor a considerable 
time, and as such land is being cultivated on an increas¬ 
ing scale, there are lewer bumldo-hees every year. In ad¬ 
dition, the number of humble-hccs is inlluenccd by various 
meteorobjgical causes and eiilomologisls know ol lavour- 
able and uiilavourable years lor bumble-bees. All the same, 
even in tlie best of ytnirs, there arc never enough bum¬ 
ble-bees to pollinate all the Bowers in the ever-expanding 
lields ol clover which are capable of leediiig a much great¬ 
er number of nectar-gatherers. And agronomists arc per¬ 
fectly justilied ill suggesting that biiinblc bees should be 
bred specially for pollinating red clover. 

It is pretty much the same with alfalfa wliicli often 
yields poor crops ol seed owing to lack ol insect-pollina¬ 
tors capable ol opening or “tripping” and properly polli¬ 
nating its peculiarly-constructed ilowers. 
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As Acailcmician Lyscuko says: “Clover and alfalfa 
seed crops d(‘pend in llic main on the extent to wliicli the 
seed [dots are provided with pollinator insects and pro¬ 
tected against attacks by j)esls. II practical agriculturists 
do ni>t inlerlero with this process nl ordinary bhdogical 
liie, do not promote tho developinent ol uselul insects, do 



not jirevent the developinent of 
jiesls or destroy them, it will, as 
a rule, b(j Impossible to get a suf- 
liciency of seeds, not to speak of 
a surjiliis oi them.'' 

It is a known iact that in the 
chain of mutual connectiejns the 
cnmph'x and tlje simjdi', the great 
and the small arc' inlerdei)endent, 
and wi‘ see that the j^lanned inlon- 
silication *)i agriculture over tho 
vast ex])anses of the Soviet IJriion 
is de|)eiident in oi»e of its impor¬ 
tant aspecis on a tiny insc'ct whoso 
business it is to reach its tongue 
down the corolla ol red clover or 
under the yellow or blue vane of 
alialla llower. Stable and abuiidanl 
red clover ami alialla si‘im 1 crops arc 
nec(‘ssary \{\r the introduction of 
C () I* rt • c t c ro p r 4) I a t i o 11 . 

Nothing will |)revent the Soviet 
people Irorn accomplishing their 
task ot the ndashioningoi the earth 
for obtaiiiingstable and high yields 
and increasing the lertility ol soils, 
to which the peoples ol the U.S.S.R. 
have dtjvtded themselves with such 
entliiisiasin. Soviet agronomy has 
found ways and means (d solving 
the jiroblem of clover and alialla 
pfdlination. 


15 hic sown aihilfa, iis wvll as yellow and hybrid alfalfa is best 
po!iinal(?d by some solilary liee-species 
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BEES ON RED CLOVER 


IJiH's' l‘i()l)(»sci(.li's uiidor llio AIicnjsc«»pe. A 'Jn-a^iuro 
of j\(*clar al llic IJollnui of a Flower. Aew Sliidie.s of 
Ilio Inslinels arid Heflexes nf liee.s. Fiatin lleiMuT lo 
Clover and Back. First Micre.sse.s in Uie J’raining of 
Bees. 


The list of insect-jmlliiiatod agricultural crops in the 
IJ.S.S.li. exceeds iOO varieties and areas sown to these 
crops auioLiiit to lo j)er cent ol all cultivaled lands iii the 
Soviet Union. IJees make up To pi‘r cent of all tlie insects 
visiting tlie hiossoiiis of the agricultural (:roi)s. As has been 
mentioned above, iJie value ol croj) yields obtained tlirougli 
the pollinating services ol hces is Iroiii 10 lo lb limes as 
great as the value t)l honey and wax pn.)duced by bees in 
the best ol years. 

All these lacts liave long been Ivin»wn, and when “Irutn 
cell of wax does lly a bee U) gatJier in swi‘(d coiiLrihntion, 
as the |)oet say.s, agronomists cannot he indilleivnt as to 
the Source ol this conlribution, whether honey i.s collected 
from weeds or Iroiii cultivated plants. 

This is the more important as there is such a large 
percentage of sterile red-clover blossoms, hninlreds ol mil¬ 
lions ol red llorets in corollas lelt unpollinaled. 

Prolessor A. K. (Jubin, son and grandson ol bee-keepers 
and pupil ol V. R. VVillianis, said that although tliero was 
a dearth ol buinhle-bees we could keep as many honey¬ 
bees as were necessary. If bees were capable ol pollinating 
red clover they woultl directly increa.se the .seed crop Irorn 
the lb per cent ol cultivaled areas under insect pollinated 
crops and indirectly through clover iu grain jnixtiires — 
would iiicrea.so the yields ol all cultuivs in crop-rotation, 
bringing about a general imj)rovenjoiit in agriculture. 

In their books, naturalists, entomologists, botanists 
and zoologists, held that bees never visit rod clover, be¬ 
cause, the average long h of Ihoir f)roboscide» being six 
millimetres, they cannot reach the nectar at the bottom 
ol the clover lloret which is almost ten millimetres deep. 
Later on it was established that a drop ol nectar at the 
bottom of a lloret can rise as in a capillary tube between 
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the inner wall of the floret and the style of the pistil or 
a lilamont. Thanks to this phcnonieiioii, tlio usoiul length 
of a bee's longue can oltea be considered to be more than 
its anatomic length. The lour millimetre gap between the 
ilabelluiii on the end ol the proboscis and the siirlace of 
the nectar drop in tlie lloret is slnjrlened, but alas, not 



A diagr.'irn of a florel of mi clover. Ltjt: naliiral appeaiMiico. 
if/f'///: corolla given in a ovary, pislil ajnJ accrete sla- 

iiicns being visible 


enough for the bee to reach (lie nectar. This was advanced as 
the explanation why bees do not visit clover although its 
llowers contain a considerable quantity ol nectar and pollen. 

Then, on the initiative ol Academician N. M. Kulagin, 
a specialist in apiculture, entomologists started studying 
bee tongues with the help of micrometers. A lew years 
later agronomists and apiculturists throughout the world 
were startled by the announcement ol the Russian agrono¬ 
mist I. N. KliJigeii who, studying the tongue lengths of 
various races and strains ol bees, had established that 
the average tongue length ol the Caucasian bees is a milli¬ 
metre greater than that of the honey-bee of Central Russia. 
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At last tlicro came a ray of hope that clover crops would 
cease to be depondout on the pollinating services ol bum¬ 
ble-bees. Caucasian bees became widely popular and were 
dubbed “red-clover” l)ees. Endless praises were sung to 
them at agronomic congresses and in agronomic papers 
and maga/ines. 

This started the importation of Caucasians into north¬ 
ern regions wh(ire clover is cultivated on a large scale. 
But the state ol tilings remained alni'ist unchanged. 

Agroti‘clinicians and plant-gnawers have been engaged 
to Ibis day in inveiiliiig such methods ol .cultivating and 
fertilizing land under clover as would cause a more 
intense secretion ol nectar. 11 the level ol nectar in tlic 
llowors were higher, bees would willingly visit red 
clover. 

And today selectionist jilanl-growers dream (»f clover 
with shorter lloret tubes and selectionist-apiarists cherish 
equally sweet dreams ol bees with longer tongues. 

And allhough no such clover and no such bees exist 
in nature, inany an apiarist or agronomist has seen bees 
on red clover. 


Both the corolla and I ho florets of clover are very much 
unlike the Idossoms ol other logiiminoiis plants. The vane 
and the keel usually seen in leguminous plants are changed 
almost beyond recognition in llie clover, hut still they arc 
to he lound there, too. 

Prolessor B. N. Shvanvich of Leningrad observed tliat 
introducing her proboscis into a lloret, a bee moves the vane 
with her head and opens sidewise the halves oi the keel. 
The stamens grow ing together and iorniing a style which is 
pressed against the folded ventral i)i*tals of the keel, slip 
from their place and press from below against the bee’s 
mandibles while she is working her tonguo witliin the llo- 
rot tube. Pollen sticks to the ventral side ol the proboscis 
and to the mandihlis Irom here the bee removes it with the 
spikes on her legs. The stigma which extrudes together with 
the stamens touches the bee's mandible and becomes cov¬ 
ered with pollen mixture. 

But all those details became known at a later date. 
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Professor A. F. Gubin, too, hud numerous occasions 
of observing sliort-tongucd coiiimoii l)ecs ol Central Itussia 
on red clover. Me became interesled in the phenomenon 

and liad observations made on a 
large scale. 

Hiese oliservations brought (juite 
u nc \' I K'c te J res u 1 ts. 

It was proved that- forest and 
steppe honey bees with short tojigiie 
lengths can be fonml on red 
clover in as great (it would l)e more 
correct to sa\: in as small) a 1111111- 
her as bees witJi longer longues: 
only one or two J>ees out of every 
hundred visit red clover. And even 
these may he scouts looking for 
honey-plants. 

The data further showed that 
the larlher was a Held situated 
Iroiii an apiary I he lew(‘r bees there 
Were on it: each hiindrod metres 
hid ween the lield and the apiary 
l)rought a 4 per cent decrease in the 
number of bees in the lield. This 
ineanl in ]n*actice that with an 
apiary situated two or three kilo- 
luelreslroma clover field no l)ecs 
visited it. 

This would l)c a minor ill, ior 
an apiary could be moved right into 
Uio lield and the hives put at both 
ends, so that bees might fly in oj)- 
])osite directions and become scat¬ 
tered all over the lield. 

Wlwjii a forager Ihru.sis her (kjinputations wx^ro made coii- 

clover floret, Iho siigina which bees work 

and ariihers of ilie no\ver« lluwers, the iniinher of foragers in 
press against I he ij(‘e’s men- a colony, their flight ranges, the 
turn fioin below, a)vering average iiiimher ol llowors per hec- 

pollenwhuU isiluiscariied ‘-ariJ siu*! ^^0 average blossoming 
from plniil lo plant period ol r.lover llowors. These 
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conipulatiojis Uni lu the iullowiii^conclusion; witli om? oM.wo 
per ceJil ol loragers visitint^ red clover, an apiary ol Iroiii 
t)0 to 120 colonies may l)e eiiongh l«»r pollinalinir i lover over 
a sizalde pKd.. 

l^racLice corroborated the data ol the coinpntatioiis. 
Several hectares ol clover in the vicinity ol bii? a|»iaries 
yielded troni three to live, and more, centners ol clover 
seeds. 

So it was clear that I’roiessor (iuhin’s undertalving 
was not hopeless, provided collective larrns had more 
apiaries, more hives in the apiaries, and irnne hees in the 
hives. 

The task could be solved with smaller apiaries il more 
than just t wo per cent ol the bees could bo induced to visit 
clover. But l)ow" could this l)e done? 

A siinjile answer suggested iisell to this question: By 
removing plants competing with clover. Indeed, il by 
the blossoming lime clover hives were placed properly, 
other lioney-plants mowed within the Higbt range t)l the 
bees, the Idossoming-timo o! lindens i)osl])oiu‘d to a biter 
date (this can be done by })iliiig large nioiinds oi snow 
around tlii> trees in spring), would not the bees be coju 
polled to visit clover Irom which tliey are nstially kept 
away by otlier plants? 

in spite oi all the dillicidties in the way, this new 
('xperitneiil w^as carried out. At last one would know' lor 
certain whotbei* bees can be made to work clover il dej»rived 
ol all other sources ot nectar. Tlie answer was a disheart¬ 
ening one: the lewer other plants grew around the apiary, 
the fewer bees visited clover. With a poor honcy-llow- the 
bees slackened their work, many ol them remaining idle 
in the hive. 

More than that: il was established tliat when lavour- 
ite honey plants grew' near red clover and blossomed at 
the same tiino as il, the number of bees on the clover in¬ 
creased. True, the increase was but an inconsiderable one; 
out of a thousand bees 30 instead ol 20 visited clover. Still 
this made one think that l)y adding white clover, buck¬ 
wheat, mustard or melilol to red clover the pollination of 
a seed plot might be ensured by 50 to 100 colonies instead 
ol GO U) 120. 
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But lliuii not every locality has apiaries even as big 
as lhal. 

Some other way ul solving the task had to be found. 
And it is olteii iiseini in solving big problems to be able 
to start with little things. In analysing one must not lose 
sight ul synthesis, i.e., in solving particular problems 
one must not lorget the giail, wliich must always be 
practical results and not studying reality lor the sake 
of study. 

'I’o start with, a simple experiment was carried 

out. 

A feeder containing mint syi’up was put into a hive 
over the Irames. Two pieces of lilter paper W(‘re put under 
the landijig-b(jard; one snaked in pure water and the other 
in mijit essence. On leaving the hive the bees, accustuined 
as they were to the smell ol mint, settled on the paper 
sriieHing ol mint. 1'he answer was clear: the Iragrant bea¬ 
con had served its [>urpose. 

Then the bees were set to solve a more diilicnlt prob¬ 
lem. 

The mint-syriij) feeder was lelt iji the liivo and at some 
distance in front of the hive were placed lour samx^rs; 
one of them was Tilled with pure water, another contaim‘d 
pure sugar syrup, the third mint water, and the fourth 
mint syruj). 

Bees Irom all other Jiivcs j)asscd by the saucers wiiile 
qecs irom the hive under experiment were interested in 
their ccmteiils. But md all the saucers j)roved equally at¬ 
tractive to the bees. None of the hees alighted on the sau¬ 
cer ol water, 23 alighted on the one with sugar syrup, 02 
on the out* with mint water and 131 on the saucer with 
mint syruj). 

The next day no leeder was put into the liive; the ex- 
periinent was repealed with similar results. The hees seemed 
to say: “We remember the smell of yesterday’s leed!” 
The experiment was repeated twice, also without putting 
the leeder into the hive, and the number of hees on the sau¬ 
cers quickly dimijiished. In this w^ay the length of bees’ 
“smidl memory” was established. 

Perhaps the smell ol mint oil is some exception? So 
feeders containing caraway, lily-ol-the-valley, white-clo- 
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ver Hihl colza synjjjs were pul into hives in a now sorites 
of oxporimenis and Mio numfH'r of lieos sliowod tliat they 
remoinhor dilloronl siriolis equally well and obey the 
will nl the IK*e beepers as e7i])ressed by the syrups in the 
feeders. 

The last experinjoiit was conducted with lilac syrup. 
The action of the syrup was coulri>lled not by saucers 
containing syrup but by bushes of blossoming lilac. 
On that day the l)ei*s worked lilac inlensively until it became 
dark. 

IVrhaps this showed the way to direct bees lo red do* 
ver. Hut the first altempts to ulilize this method in the 
case of red clover proved a failure. 

I’rue, aller being led clover-scented syrup tlie per¬ 
centage ot bees on clover doubled, a goodly increase, as 
far as ligures go. Hut actually it w^as two or three bees in¬ 
stead ol one or two out of a hundred. It looked as il the 
bees obeyed I he coinmand lo go afield, hnt once there, 
reliised to do what they w’ore told to. 

Some time j)assed before it was discovered that bees 
Sent aiield l)y tlio smell of the feeder wei(j "seduced” by 
the competing j^lanls whose removal had been so ineilec- 
tive ill previous exjieriiuenls. Observations showed that 
other honey plants Irom which bees had collected nectar 
heloie the exjieri ment continued lo aU ract I hem. 'J'hus, 
science once more and Irnin another starting-point arriveuJ 
at the conclusion we have long been familiar with from the 
wxjrk of Liiuino l)(>e-keepers. 

The influence of coinieling honey-plants can he easily 
removed. The time for which a certain smell is remembered 
is limited, as is well kjiowii Iruin j^revions experiments. 
To eliminate other ijillnences, il is enough lo make 
bees forget the location and scents of the competing 
plants. 

With this aim in view, bees wx>re kept in the hive for 
two or three days before being released f(jr working clover. 
All this time they received Iresh lood in the shape of clo¬ 
ver-scented syrup. In this experiiiient the number of bees 
visiting clover was 10 to 20 out of a hundred. This w’^as 
the first more or less satisfactory result: every collective 
farm has, or may easily set up, an apiary of 10-12 hives 
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and traiiKMl l)eos Iroui sucli an apiary can successfully pol 
linate a medium-si zed dovor jdot. 

Wlieii all Ihis was dear, llio Icdlowiiig experiment was 
carried out at a celleclive larin in Kirsovo District, Kalinin 
Hegiuji. 

Yellow ('.aiicasiaii bees led on clover syruj) and black 
(lientral-Russian bees led on heather syrup were released 
on July 30. Observers registered 2,025 yellow bees on re<J 
clover and 2,250 black bees on heather at the same time. 
\Vlu‘n llie bees returned to the liives at niglit tliey wen» 
shut up lor retraining. Rlack bees received red-clover syr 
up and yellow bees- heather syrup. On .August 3, 
the bi?es were released once more and the observers 
coujited 2,875 yellow bc^es on heather and 2.837 black bees 
on clover. 

riiis may be considered a tangible instance ol bees 
obeying unui. 'riieJi the time came lor the bees to work 
clover iields in good earnest. 

To Send bees to clover by leeding them with syrup 
is not a dillicult (jporaiion. Hall a kilogramme oi sugar 
is dissolved in hall a litre oJ boiled water: the synip is 
cooled to room temperature and Iresli clover corollas with 
their i»erianlhs removed are put into it. In two hours the 
syrup acquires the scent oi the ilowor and is j)oured into 
leeders, 100 grammes in each. 

The drop ol honey which the returned lorager regurgi¬ 
tated and home-bees received into their proboscides, 
the drop ol aromatic Jiectar wdiich the lorager brought 
ill her honey-cro]) as il it were a corked sceid-hotLle, 
has become 100 grammes ol aroniatic syrui) in the 
feeder. 

Hundreds and thousands ol bees suck tliis man prepared 
nectar and receive ironi it an impulse and direction to 
llight. The leeders are put into the hive early every morn¬ 
ing during the blossoming period ol the plant which the 
bees are sent to w^irk. 

Upon the (daboration ol this method it was no longer 
necessary to bring cumbrous ajiiarics Irom (50 to 120 hives 
each into red-clover fields; a dozen trained colonies did the 
work very successfully. One colony trained on clover might 
he said to d('. the w'ork of ten. 


308 



Some lime later methods wore i'ouiid of (3litiiinatiii^ 
old boos Irom the coloirios. Old loragors visiting other 
plants recruit young bees about to Lake lield duties. That 
is why colonies made uj) exclusively of young bees wliich 
had nothing to forget were more teachable and more easily 
trained by means of scented syrup. 

Meanwhile research in this lield 
was continued. 

It was astonishing how many 
(j uest io ns re ma i ne d u n a ns we re d 
when the whole matter seemed to 
have boon settled and the method 
had met with recognition. 

The feeder of syrup sends to tlie 
field of a given culture 10 to 110 per 
cent of the forage force, instead of 
I to 2 per cent that fly there 
without this imi»ulse. 'that is good 
hut it is not enough. Indeed, only 
t wo bees out of ten obey the will 
«)f the bee-keeper, tlio rest escaping 
the (H)htrol of man. But boos them¬ 
selves know' Jiow to utilize all 
their forces—we have mentioned 
the al)ilily of the colony to mobb 
lizc all its foragers, including bees 
not yet ripe lor field duties wdicn 
a heavy hoiicy-llow is on. Why can¬ 
not man train bees to do this at 
his bidding? Soviet apiarists are 
porsisteiiMy working in this direc¬ 
tion. 

Now, to sum up. 

It was commonly believed at n 

the beginning of the present century of ( ho bonpy-bee 

that bees cannot yiollinate red do- visit blooming icmI clo¬ 
ver. Darwin adhered to this opin- ver Soviet scieiilisLs have 
ion and so did all the world’s 

It* j ■ 1 fliii cii 11'l \ a I ion of Lbis 

leading botanists and cnloraolo- imporLant agricnllural 

gists. crop 
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Today, this Uower “locked” to science and aclually 
inaccessible to short ionguctl bees has been “unlocked” by 
Soviet science, wliicb makes bees visit red clover despite 
the lact that in pollinating its llowers bees do not obtain 
a load of nectar. 

As far back as 1939, foremost bee-keepers reported at 
the All-Union Agricultural Kxhibitioji in Moscow that, 
with the help of trained bees, they had obtained a 
twofold and threefold increase in crops of precious clover 
seed. 

Training bees became very poi)ular. Ted with scented 
syrups, bees visited vetch, coriander and even potatoes, 
which, left to themselves, they never visit. 

Collective-iarm apiarists in the ('rimea were deliglited 
at the sight of trained bees carrying loads of vine ])ollen. 
Vine-growers could scarcely believe their eyes: fed with 
Cliaiish syrup bees found this variety out of do/.ejis of others 
ami worked it. 

Plant-breeders, botanists, agronomists, and apiarists 
from all over the Soviet Union were interested in this work, 
young nature-lovers working at school aj)iaries asked lor 
advice and instructions. The news (d the discovery of 
Soviet science told apiarists about the achievements of 
bee-scientists and practical bee-keepers in controlling the 
field activities of bees. 

It is interesting to recall some data bearing on the ])r(d)-- 
lem. The discovery that insects pollinate llower plants 
was made in the sixties of the XVIII century. The “dance” 
of foragers was first described in 1823. A Inindnul years 
later—in 1923—this pherioirierion was tentalivoly explained 
as the dance of scouts calling other bees to collect Jiectar. 
And in 1930 for Hie lirsl lime in hislory a group of bees 
flew in the direction indicated by the agronoinisL from 
the Experimental Station in Moscow. 

By directing the flight of their bees, ^Soviet scientists 
have written a new page in the history of controlling liv¬ 
ing nature on our planet. 
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BEES ON ALFALFA 


A l.)()ul)le-Lo(*l\(.*(l Flown*. A Wild Hoe and a Binnble- 
Hee on I lie Keel of an Alfalfa Flower. 'I’lie J^aradoxical 
KffecI of 'rrairiiiii; Hi*es for HoHinalinjj: Alfalfa. How 
Hn?s (ian He Madi' lo <.’.oll(»(‘.| Pijllen. (doiiiii^ and lln' 
lnlerdi‘pendenre in the SeliTfive Hre(*dino of IV-es and 
Alfalfa. 

Alfalfa seeds ar{> needed liy Soviet atfricultnre in as 
large quantities as clover seeds. f/ikc‘ clover, alfalla .sown 
in a mixture of grasses is an excellent agemt for restoring 
soil striiclnro. Like clover, alfalla can yield in many dis¬ 
tricts large crops of excellent green lodder and hay for 
I he animals. As specialists in zoology say, this grass is of 
high nutritive valin*. Soils on which clover has grown pro¬ 
duce exceedingly high crops of llax, and .soils left over 
from alfalfa are very good for cotton. (Mover saves soils 
from exhaustion by llax, and alfalfa lowers the level of 
subsoil waters, thereby preventing the salinity of irrigated 
lands, the veritable scourge of cotton-growing. 

Blit we have meritioiiod above that it is no easier to 
obtain seeds from alfalfa than from clover. 

At first glance allalfa seems an extremely capricious 
plant. Sown pure, without admixture of other grasses, al¬ 
lalfa ill many areas produces no seed to speak of, even 
when the individual plants are well-developed and do not 
crowd one another. 

This peculiarity of the behaviour of alfalfa, inexpli¬ 
cable at lirst glance, is explained by the fact that its seeds 
are spread neither liy the wind nor by animals. They fall 
on the earth around the motlior-[)lant. 

But what is the coiincclioii between these phenomena? 
There is a coimeclion, as will be seen presently. Since 
in a field of thickly-sown alfalfa each plant is surrounded 
by plants of the same perennial alfalfa, seeds are of little 
use for the species. It is more advantageous for the surviv¬ 
al of the species to have the substances that might go 
into the production of seeds accumulate in the root collar 
as stores of food for the shoots of next year. 

The correctness of this explanation is corroborated by 
the fact that in rarefied patches (hat same alfalfa sets seeil 



even if surrounded hy other grasses and crops. It prepares 
seeds lor spreading over areas occupied by other sj)ecies. 

There is another, equally queer, aspect of alialla's be¬ 
haviour. It is justly ('onsid(?red an exceedingly moisture- 
loving plant. But seed set is obtained in this moisture- 
loving plant only if soil humi<lity begins to decrease from 

the time of the appearance of Ilow 
er-buds and continues to decrease 
until the beans are ripe. No sooner 
is alialia watered during this period 
than the plant ceases to supply with 
food those old .shoots wliich have 
llower buds, ilowers or seeds and 
starts sprouting anew. This, too, is 
detrimental to high seed crops. 

Tiie worst thing about allalla 
is, however, that it may be sown 
correctly and watered in time, and 
still it will fail to produce seeds, 
because its Ilowers often remain uii- 
pollinated even in the ho.st of 
weather. 

The honoy-lK*e oflen construction of the flowers 

takes iicclar iroiri an al- of alfalfa—blue, yellow and multi- 
falfa flowiT in aii“il- etdoured (hybrid) is exceedingly 

comj)lex and tine. An opened bud 
side. llie flower re- ^ i • j i 

mains nntripped and no o' ^ny other plant is ready lor 
pollination occurs pollination and either the wind or 
some iiLSccts attracted by nectar 
will bring to the stigma pollen from other flowers. A ripe 
flower of alfalfa seems to ho lucked and it is not easy to 
describe the construction of tlie lock. 

The so-called style consisting of nine accrete stamens 
and one free stamen, forming together a Lube pierced by 
the pistil, lies at the base of the biggest and softest petal 
(the vane), covered all over with a thin and almost trans¬ 
parent tissue of other petals (the keel). 

Tlie style is highly resilient; it seems to wish to break 
itself away Irom the keel in which it is kept fast by the two 
ribbon-like appendixes of the wings, each fixed in small 
grooves ou both sides of the keel. 
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The force with wliicli tlie style lends to break away 
from the keel lias been measured ami louiid to be equal to 
a weight of live grammes. 

This structure made up of tender petals and holding 
the live spring of the style as in a cocked gun is simply 
ainazinuf! Hut what is its function? The slainens carry an¬ 
thers. The anthers burst in the bud and cover the stigma 
with polltMi. We may think this is an instance of sell-pol¬ 
lination, which is .so harmful to plants, Imt we would 
be wrong. No selling can take place here, because the sur- 
fac(^ of the stigma is covered with a mucous nuonbrane 
tlirough whicli not a single grain of its own ])olleii is able 
to sprout. To eitect lertilizatioii, tJie lueinbrane, or part 
of it, must be removed fnjiii the stigma. After this, pollen 
(prelerably loreign pollen) can sprout into I he style, reacli 
the ovary at its l»ase, and set seed. 

Thus we see that the ripe llower of alfalfa is actually 
double locked and if lerLilizatiou is to take place. Hie 
stylo with the pistil iniist bo freed troni the keel and foreign 
pollen must be })lace<l on the stigma treed of its membrane. 


A liee Hies to an aifalta llower on a hot, sunny day. 
This is usually a wild solitary bee- a Ilalictus, a .Mega- 
chile, au Aiidrena, a Melitia or a Melitturga. 

The bee lias evidently come from another llower: it 
is covcivd all over with pollen sticking to its hairs and 
making it like a baker covered with Hour. Settling on the 
keel, tlie bee thrusts its proboscis down the corolla, press¬ 
ing its liead against the vane and its hind legs against 
one of tlie wings. 

After tliis, things develop so rapidly that a descrip¬ 
tion of them has become possible only in the result of 
long and persistent observation. 

The appendix fixed in the keel is moved aside and 
freed by the insect’s hind legs while the resilient stylo 
escapes, and the whole system of “locking” the How(?r is 
destroyed. 

The style glides away from its resting place, covers 
with pollen the bee wliich deftly dodges the blow, and 
springs upwards at a tangent striking agaiiust the vane. 
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The H()Wt?r is opened, or Irijipcd. The mucous inembranc 
of the stigma is left on the vane; the bee dives deeper to¬ 
wards the base of the style lor more nectar and leaves 
grains ol U)reign pollen on the stigma. 

All these events take ]dace within a second or two, 
but it took years of persislenl work to eslablisli the co-or¬ 
dination and 1 unction ol each detail. 

Sornetiines inslead of a wild bee a bumble-hoc alights 
on the k(‘el. This big ponderous insect acts in like inaiiner. 
But it makes its way to the nectar with such greedy basic 
that alter its visit the Mower is completely ruined: I he 
keel is oiten lorn off its l)asc, llie styles displaced and the 
vav\e broken. Nevertheless, the steeds set in spile ol these 
ravages. 

Thus, if areas under alfalla abound in wild bees and 
bumble-bees, other conditions being favourable, a crop of 
seeds can be relied upon. 

In a heel are of well-sown alfalla about 00 , 000,000 
flowers open (‘vtu'v day for about a mouth, and eacdi can be 
fertilized (•omj)lelcly alt(?r at least two visits of bees, (’on- 
sequeutly, thousands of ])oirniatlng insects are needed to 
lerlilize all (he Mowers on a hectare of blooming allalfa. 

Progress in agriculturo means exleiisiou of area sown 
to various crops, including alfalfa, which, in its turn, 
leaves less and loss uncultivatod land where wild insects 
build their homes. As a result, the lack of wild insects is 
already noticeable in localities of ijileusive iarming and 
is becoming an obstacle to high seed crops in the most 
adva rice d eco nom ies. 

This is oFie of the contradictions arising from the clash 
between nature and production. Hut the latter has a satis- 
tactory method of training bees at. its disposal and there 
would seem to be no reason why bees should not be sent to 
work alfalfa as they do red clover. 

And so hundreds of experimenters at collective and 
state farms, scientists at irrstitules and agricultural sta¬ 
tions started feeding bees with alfalfa syrup. 

Hecs trained by this method began visiting alfalfa 
fields and working one Mower after another. The data con¬ 
cerning the number of trained honey-bees on alfalfa raised 
sanguine hopes in the hearts of the experimenters^ but 
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wlicji auitimii came seed crops were pitiful even on plots 
known to have been visited hy trained bees. 

TJie results of threshing seed alfalfa were coiitradio 
tory and many specialists came to the conclusion that the 
honey-bee cannot be of any use in this respect while some 
went so lar as to state, on the basis of their experiiueiits, 
that training was even harmful. To bear out their slate- 
niciits, they quoted data about crojis obtained near apiaries 
where the number of bees was obviously greater than on 
plots farther from ajdaries and consequently less visiled 
hy honey-bees. However, in the loriner instance the seed 
harvest was smaller. 

lint it is an instructive fact tlial in the given inslance 
smaller crops were proof of the elfectiveness of training. 

I'his paradoxical conclusion is explained J)y Liu? behav¬ 
iour i)f loragers on alialfa llowers. 

Honey-bees, which arc somewhat l>igger than wild bees 
and much smaller than bum hie-hoes, usually alight not 
on the entrance to tlie flower hut on the side-on the vaiie 
or the pedicle—without touching the apjKMidixes of the 
wings. When bees settle on the keel tl\ey press against both 
wings simultaneously. Both in the former ami in the lat¬ 
ter instances they reach the nectar at the base of I ho vane 
with their proboscides in such a way as not to set in mo¬ 
tion the mechanism opening the ilower. The llower remains 
“locked”; but its wealth is taken from it in spite of the 
lock! Flowers deprived of llieir nectar ofler no attraction 
to insects, none come to them, and llioy remain unfertilized. 

Thus, instead of raising seed crops trained bees lower 
tliem. 

If, however, a clumsy bee happened to unlock the llow¬ 
er by touching the wing appendixes with her legs, Hie 
style jumped up with the force of live grammes, gave the 
insect a blow, sometimes Jamming her longue or leg. The 
hoe \\rould extricate herself out of the trap with diiiiculty 
and then rest for a long time, perhaps rubbing the injured 
part of her body. And there are observations proving that 
a hoe, once trapped in an altalfa llower ceases to visit this 
periidions plant. 

At the same time some bees “trip” altalfa llowers in 
the most orthodox way. 
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It was loiii? before scientists succeeded in unravelling 
this tangle of contradictory evidence. This was made more 
dilficnlt by inslaiices t)l spontaneous oi)ejrmg oi allaUa 
tlowers, mostly dark-colouitidones. As a rule, this is observed 
on hot days and is supposed to hap[)en owing to diiler- 
ence of teniperature in the diiferent |)arts of flowers. This 
is very likely, since a p(‘ucil of sun rays directed through 
the magnifying glass on I he lower part ol tlie keel opens 
the llower immediately. 

riowers may open on windy days owing the mechanical 
action of the wind, as a result of swaying, shaking or knock¬ 
ing against other plants. 

Tripj)ing through mechanical moans can be elfected 
artificially by swinging a rope over the heads ol lilossom- 
ing alfalia plants. Although a certain percentage can l)e 
tripped by this means, the work of trained bees on sindi 
plots does not result in raising the seed crop suiticiently. 

Tliis, too, is explained by lack ot harmony betvv-cen the 
analomy of I be llower and the body of the honey-bee: 
training induces liees to collect nectar which they can often 
reach (even in a trippc'd ilower) wiilioul loin hing the slig- 
Jiia. Again the ilower is unpi llinated. 

All this was very disheartening and a sju^cialist in 
alfalfa defended a thesis proving that hojiey bees are inel- 
fectivo pollinators of this plant. 

But scientists w^orking at the South-East Hcgioiis In¬ 
stitute ot Grain Economy in Saratov would not 1)0 recon¬ 
ciled to this hopeless conclusion. 

‘‘No j)oHination is effected because bees collect only 
nectar,” the Saratov specialists said. ‘‘When, however, 
bees gather pollen from alialfa they pollinate the flowers 
all right. Suppose \V(; train bees to gatlier alfalfa pollen. 
True, we do not yet know any efficient methods of training 
for pollen; we shall try coercion.” 

Nine colonies of equal strength were taken into a large 
alfalfa lield on the Vorosliilov (lolledive Farm. All stores 
of beebread were removed from tliree hives; from another 
three hives beebread was also removed and feeders contain¬ 
ing alfalia syrup were put into them every day; three more 
colonies were left to themselves as control bees. In the en¬ 
trances of the six hives under experiment were inserted 
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pollen IrnjKs wliirji nllowetl llio passage of iu^es inlo tlie 
hive but cut pollen loads oil Mioir les^s. Jii tliis way no infil' 
lor liovv jnncli ])o11(mi Ibc bees gathered lliere was no boe- 
bread in the Jiives and the loia<j;(‘rs had lo IJy alield lor 
more pollen all Hie time. 

That was a cruel exporiment and it was chuir Iroin the 
start that the t-olonies experimented upon wijuld suller 
severely. The analysis ol tiie pollen loads brought in by the 
colonies revealed the lollowing state ol things, in the lirst 
three colonies which had no beebread and did not- receive 
all all a syrup a third oi the loragers came with all alia jiollen 
loads, thrice the nujiiber registered in tin? conlrol hives. 
In the hives ol traijied bi'es, halt the lujagers Jrroiight allalla 
])olleii, lour time.*^ the number nbserved in the contiol hives. 

The pnddem could he regarded as solved: the hecs 
obeyed the agronomist's will and, in spile ol all that had 
boon said bebue, visitcMl allalla judlinaling its 1 lowers 
and eliecling a set ol seed. 

Tint a lee-i*iduny deprivetl of lieebread is doomed lo 
a certain, il .-^hiw, ileat h, and no one can expect its members, 
worivout and scratched all over by the sharj> ('dges ol the 
pollen traps, to l>c aide to c.ollecl a sullicient .^toie ol honey. 

So il was (|uite natural that plant-breeders look up 
tbc ])r<)blem ol allalla ]>oirmalion by bees. 'J’liey bad al¬ 
ways known tlial in any allalla Held there were plants 
soincwliat dilleriiig in size, in minute details ol the con- 
strudion ol Mowers, in tbc lorce ol the style, in the eji- 
dnranco and litness ol the locking a])paratijs in tiie keel 
ajid the wings. lk‘c?s were made to lielp scientists in .sdect- 
ing plants that were easy to pollinate. 

In a hot-house one winter, several dozen allalla ])lants 
were cloned and each clone was grown separately. The 
idea was lliat plants within a clone diller but very little 
and may, indeed, be regarded as one plant. A bee may 
chance to visit one plant among many others but it would 
be very dilticiili to see licr do it while bees visiting dillcr- 
ent clones might be more easily observed. 

The clones were planted in a lield and at their bloom- 
ing period obscMvations were held Ironi T1 a.in. to p.iii. 
and each half hour the number ol bees uii eacli plant ol 
each clone was counted, special attention being paid to 



lli)\vors l.i'i[)|KMl l»y Ikh'S. Il became clear from the outset 
llial, ilillereiit cituies allracled l)ees diUercMitly. Oii some 
(doiios only I wo l>ees were regislered while on others over 
()0 were observed. Tin* percentage of eliectively-trip])e(l 
llowers ill the l»ost clones was 8t>. Tiie dilferencos were 
oliserved on the tollowin^ days as well and il became clear 
that some clones arc worked by honey- bees as successfully 
as by wild bc'es. 

()n I lie i»lher hand, observation of marked bees showed 
the iniiiibiu* of loragers on allalla Iroin dillorent colonies. 
It was seen that colonies dillered in the percentage of 
field-be(‘s working allalfa, in their behaviour on allalla 
Mowers and in ellectiveness ol trijiping and pollinating. 

The possihiilty (d co-ordinated selective hreediiig of 
bees and growing of allalla became a reality: selectionists 
would create new “bee-poHiiiated, ” varieties of allalla out 
of plants best suited for polliualion by bees and “allalfa- 
pollinatiiig' strains ot lices, out of colonies most eliective 
ill tripping alfalfa. Selective breeding Ihroughout genera¬ 
tions, reinlorced by training on allalla syrup and ])olioii, 
must r(‘.siilt ill [iroduciiig the desirable variety. 

The combined ellorts of plant-growers and bee-keepers, 
their daring searchings and jeweller-like precision work 
will ensure stahic ami high yields of allalla seeds, thus 
solving a vital agronomical problem of today standing in 
the way of lurther progress in scientilic farming. 


WINCED ASSISTANTS 

.\ Find in Her Ml McdiTi. Pollen IiOads C(dliTh‘d by 
P(M«s ’J}n’c(* 'ri)on.s;ijid ^C.irs Ago. Mon? nboiil Clover 
;iii(i yMI'.iIl'.i P;islurc.s for Pees. How Alan C.aii liiipruve 
I lie KlowiMs o! Fniil-'l rees and of Sunflower. New Tasks 
of Seleclion in Plant-limwiiig and lJee-Kf*oping. Pol¬ 
lination liy Pees as a Pari of Selection and Seed-Grow¬ 
ing J cell niii lie. 


It has long been known Irom ancient papyri that when 
the Egyptians buried their dead they put dishes of various 
food, including comb honey in the tomb. 

Dociimenlary evidence is abundant enongli but in none 
of the Egyptian tombs discovered during the last hundred 
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years has a trace of either Jiojiey or coinh been iouiid. 
Special searches were iiiisiiccosslul and some l^i^yptoloi^ists 
l)Ogan to doubt whether the liierogUplis had l)e(u» correctly 
interpreted. At. last, in a lumb unearthed during the excava¬ 
tions in the late lorties in Der el Medin, near Ttdicn, tipper 
Egypt, which sjH'cialisls considiM* as l»elonging to the epoch 
ol the Ninotecnlh Dynasty (1350 1».(.!.) there was discov 
ered a Hat clay vessel a kind of bowl witli the remains 
of a honey GO mb. 

Outstanding specialists were engaged in studying the 
traces ol the piece of comli which had been in the tomb lor 
more than three thousand years. It would lake too long 
to describe ail the devices the scientists employed to over¬ 
come the Ireinendous technical dilliculties in analysing llic 
blackeiK'd and caked honey dust. A\o shall coniine ourselves 
to merely staling the most important results ot the an¬ 
alysis. Grains ot pollen were .separatcMl from the remains 
ol honey, and their analy.sis enabled the scientists to estab¬ 
lish I be llowers Irom which the lioney had been collected. 
At the sajue time the bolannal composition of pollen which 
bees gather today in that localily was also esiablished. 

The ancient Egyptian Jioiiey contained almost no [>01- 
len ol the plant varieties constituting the honey sources 
today, ujainly 1 ield plants. The th?ee-thonsami-year-old 
honey was collected Irom wild lorest varieties of trees and 
cultivated garden varieties. 

The find in Dcr el Mcdin has once more corroborated 
the Jiypotliesis that in former days the honey-bee used to 
he a lorest insect, and that ages ot domestication have made 
the insect feeding on nectar and pollen from forest varieties 
into one feeding on nectar and pollen Irom iield varieties. 

If we accept this hypothesis we shall be obliged to 
admit that bees, too, must adapt themselves to new, un¬ 
accustomed lood. Then we shall better understand the nu¬ 
merous facts now coming to light of lack of co-ordination, 
lack of mutual correspoiidi’iice between the nature of the 
honey-bee and the nature of many agricultural crops, much 
younger from the evolulionary aspect than the bee. 

In natural conditions, both red clover and alfalfa grow 
in bigger or smaller groups scattered at some distance irom 
one another. Usually the soil around tbcm allords shelter 
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to tlio loiiij; tojiguod l)ijiiil)lc hoe varieties, so ideally adaj)l- 
od to ]M)Hiiiating clover, while in burrows, in dry grass 
stalks aud under sun-warmed slon(?s live various species 
of wasps and solilary bees, well ada|)UMl to the tripping 
and poUinaling oi allalia llowers. 

On discovering the liigh nutritive qualities of clover 
and allalia, man started sowing Iheni in the lield, but, as 
has been jiistly remarked, artilicial selection has little 
inlliienced lodder grasses whose develo])inent is proceed¬ 
ing in accordance with the laws ol natural selection. 

lint by removing lodder grasses Iroin their natural 
surroundings and sowing them on plouglu'd lields, man has 
ujiwittingly severcul their natural cimnectioiis. lied clover 
and aliall’a transjdariled to cultivated lields have burst 
into blossom but the solitary bees and biiml)le-l>e(‘s which 
used to pollinate them have remained in unploughed lands, 
iinrnowed glades aiid elevated spots in Hood meadows, 
'riien we must not lorget that, under natural conditions, 
clover and allalia do not cover large areas, which is the 
case in cullivalotl lields. IJesidos cultivation ))rovides lor 
the plants going through the various phases ol d(?velopmenl 
more harmoniously than they can under jiatural condi¬ 
tions. 'riiat is why a cullivated lield of iloweriiig grasses 
requires an incomparably greater number ol polliiialing 
insects than the natural patches ol these variidies. 

The honey-bee is more and more liccomirig tlie chiel 
pollinator oi agricultural crops aud has just begun to adapt 
itsell to red clover and allalfa as sources ol nectar and 
jiollen. 

That is why the problems of raising short-tubular red 
clover and long-tongued lioiiey-boos, ol bee-polliiiatcd ah 
lalia and alialla-leeding bees have become so urgent. These 
tasks ol seledion are dictated hy the necessity of strengthen¬ 
ing the weak coiinectioiis between the rethclover species 
and the honey-hee species, hotween the liomn-hee species 
and the alialla species. 

J'he prolilems of bees on clover and bees on alfalfa 
have long lieen acknowdedged as ones requiring speedy soJii- 
lion. And I hero rise problems of a rcmoler futiire: bees 
collecting ])olIen from maize and bees sucking up the sweet 
sap off a young oar of branching wheal, wdiich has just 
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emorgi'd from ils wrapping of leaves. Hoes have been observed 
to do this occasionally and such observations must- not bo 
disregarded. 

In summing up his conclusions on the variation of ani¬ 
mals and plants under domestication, Darwin specially 
studied the probleni oi the so-called co-ordinating force, 
common in larger or smaller degree to all living organisms. 
He remarked: “When ho (man) has produced any modili- 
cation in an important part, he has generally done so iiniii- 
tentionallv, in correlation with some other conspicuous 
part. ” 

This remark has a direct l)earing on the problem under 
consideration and is worth discussing. 


We know that man cultivates some plants (cereals, 
Icguininous plants) lor the sake of their seeds, others (fruit- 
trees, Lorry-bushes, melons and water-melons) for their 
juicy fruit, still others (cabbage, tobacco) for their green 
leaves, others again (fibrous plants) lor the fibre they 
yield, and others (beet-roots, potatoes) for their roots or 
tubers growing in tlic earth. 'Lliroiigh selective breeding 
man has indneod in the plants the devolopinent of those 
parts ior the sake of which they are cultivated. The plant- 
breeder concentrated bis attention on seeds or Iniit, on 
tubers or leaves, lie made them bigger, increased their 
protein, sugar, starch, or fat content, made them more 
juicy or more sj)icv, tit the same time trying to make them 
lighter, transportable and easier to cook. In accordance 
with the aim the plant-breeder set himseli, lie increased 
the length of Hull on cotton-sc^cds, changed the composi¬ 
tion of the milky juice of poppy, the make-up of tung 
and castor oil, the nicotine content of ripe tobacco loaves 
and the theine content of youjig tea leaves, the structure 
of flax and licmp stalks. . . . 

Varieties born of nature and shaped by tlie conditions 
o life change lor their own good, only to survive and to 
be able to Hourish. With varieties cultivated by man in 
conditions supplied by him it is just the opposite. 

Selection always has some aim in view, and when he 
carries out selection, man acts in accordance with that aim. 
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As Darwin said, speaking of live animals and plants, 
man “raiiiiot observe iiilernal luodilicalioiis in the more 
important organs; nor does he regard I hem as long as tliey 
are compatible with healtli and lile.” Ho went on to ask- 
“What does the breeder care about any slight change in 
the molar teeth ol his pigs, or l()r an additional molar 
tooth i[i tlio dog; or for any change in the intestinal canal or 
other intcnial organ? 'I'he breeder cares lor the llesh of 
his cattle being well marbled with lat, and lor an accninu- 
lation of lat within the abdomen of his slieep, and this he 
has ellected. ” 


Take lor example fruit-growers who create new varie¬ 
ties ol Iruit'trees. What did they care aljont Hie lact that 
in some of their now varieties ol, say, apples, the stamens 
were formed so as to prevent l»ees Iroin reaching the nec¬ 
taries or that pollen produced in the anthers was t)l low nu¬ 
tritive value to bees? The fruit-grower was iideresled in 
oblaiiiing beautilnl tasty Iruit and irost-hardy liighly- 
productive trees, and he has altaiiie<l that aim. 

There is a novelty of Britisli Iniit-growing, a variety 
called Brarnley’s seed liybrid, and said to be very gooii. 
Perhaps it is good, but observations have established that 
four times lower bees visit the blossoms ol this variety than 
the Pearmaiii W'orcester that may happen to grow nearby. 
Orcliardists complain that old foragers seem lo warn 
young l»ees that they will lind nothing attractive on the 
Brainley apple. 

Actually bees are Iriglitciied away Irom the blossoms 
of this variety by llio innisually long stamens forming a 
thick brush llirough which they cannot reach the nectary, 
as they do in other Bowers. 

The stamens in the blossoms of a new British variety 
of orange pepping also form a barrier through which a 
bee cannot penetrate inside. 

Besides, several new apple varieties (including the 
Bramley) produce inferior pollen which bees avoid col¬ 
lecting. 

The conclusion is that plant-breeders who do not care 
about the structure ol the flowers of their fruit-tree vari- 
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eties and do not discard varieties unsatisfactory in this 
respect make a serious mistake. 

Like bees, IruiUtree varieties ()ri^;iiiated iji the lorest 
ajid their blossoms are, as a rule, bette* adapted to 
pollination by bees than those of 
many field plants. Jlut one sided 
artilicial seleclioii may cause, 
together with other changes, a 
change in the blossoms which 
ossenlially pre del ermines a rel¬ 
ative low quality of the fruit 
and the relative short-livedness 
of the new variety. 

The practice of plant-growing 
knows many such instances. 



Simllower, an important oil 
crop in the Soviet Union, is a 
cross-pollinator. Field cultivation 
of this plant was started but 
recently. And although selection 
in growing oil sunllower has been 
carried on for less than 100 years, 
there are sunllower varieties with 
a seed oil content reaching almost 
50 per cent, so that each seed is 
nothing else but a drop of oil 
in a shell. 

Did the plant-breeder who 
develoj)ed this oil variety care 



about the llowers of his crcalioa 
secreting little nectar ami its 
pollen being of inferior quality? 
Was he concerned with the tact 
that the corolla secretes sticky 
gum fatal for insect pollinators? 
lie w^as interested in nothing but 
the high oil-conteiil of the seeds, 
the suiiicicnt size of llio corolla 


The blossom of the J'e.iriTiiiin 
Worcosler (nbove) is well- 
suilecl 1o visils by insecl- 
p()llina!ors./yf/o(r: A blossom 
of a Jlrilisli apple Bramley's 
Seedling. Its compressed p(;l- 
als ami Ibe thick brush of 
tall stamens j)reveuL bees 
from reaching the nectary 


and the easy separation of the shell from the kernel. He 
has reached his goal and deserves praise for it! 
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Hill wo know that I ho dclcrioralioii of coiulilions for 
cross-brooding iiiilncncos a new variety in a bad way. 
Mieburin’s teaching of the viialily of planl organisms has 
enabled us to see in the flower of a plant an organ of repro¬ 
duction, an organ lor inloiisilying the vitality of a species, 
(lonsoquontly, the dolorioraling conditions of cross-polli¬ 
nation will inevitablv loll on the vitality ol the progeny. 

We know from the chaplor on- 
l it led “A Living Hrusli” of what 
importance for the fertility of plants 
are the number of visits by boos 
and the irritation of stigmas with 
thochitinous tests ol bees. We know 
also how important lor the viabil- 
ity, vigour and vitality of the 
progeny is the mixture ol pollen 
i)rolight from the stamens of nu¬ 
merous flowers visited previously. 

The relative short-livednoss of 
the best among solf-pollinatod va¬ 
rieties is a known fact. Wo have 
every reason to suppose that the 
jirogeny of cross-pollinators with 
deteriorated conditions lor crossing 
will be shorter-lived and less vigorous than they can and 
must be. 

It was quite natural that in experiments conducted 
by numerous research workers sunflower crops were invar¬ 
iably richer if additional artificial pollination with pollen 
mixture was resorted to. Seeds obtained through pollina¬ 
tion with a mixture ol pollen produced mort' vigorous and 
more viable plants yielding heavier crops. 

What does all this mean? It means that without addi¬ 
tional pollination the blossoms of plants an^ usually not 
completely pollinated. There arc many special reasons lor 
this ill the case of dilfcrenl plants. In the case of sunllower, 
plant-breeders creating new—and better - varieties must 
develop such as will not trap bees, but, on the contrary, 
will secrete an abundance of nectar, which will attract bees 
in quantities ensuring complete cross-pollination, and, 
consequently, stable crops of highly-produc.live seeds. 



A l)cc*s load of pollen 
is usually made up of 
pollens from numerous 
flowers of many plants, 
usually belonging to one 
particular sjiecies or 
even variety 
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If tlie problem of uliliziiiji'bees as an addit ional means 
of raising yields and improvijig the fruitlnlnoss ol seeds 
is to be tackled seriously, agronomists, |)lant breeders, 
seed growers and boe-keepers must logelber revise a great 
number of agrotecbnical plans. 

Selectionists growing buckwheat, cIovit, i)oas, vetch 
and even potatoes, train bees to pollinate these cultures 
during their blossoming ])eriod. 

'the seeds then are sown and 
bring in extra crops. When the 
need arises, the best, are chosen 
out ol the seedlings, llecs can 
be used in the selective growing 
of cotton, sugar-beet, llax, ol 
vegetables meant lor seed, and 
of trees, also for .seed. Observa¬ 
tion of bees foraging on blossom¬ 
ing grain crops gives ground 
for thinking that the possibilities 
of employing bees on selection 
and seed-plots are not limited 
to wliat has been described. 

As has been noted above, 

Darwin explained the stability 
of heredity in the hec hy the fact 
that it “feeds itself arid follows 
in most respects its natural hab¬ 
its of lile. " 13ut we know that 

from a species feeding on forest A half-open flowcr-bud 

. , , r contain nectar .soinelinies 

varieties hees have bec.ome one even in greater quantities 
feeding on lield varieties, from than an open flower where 
which we can infer that although it dries up and hecoiiies so 
bees seem to procure their own thick that hees are unahle to 
food, in actual fact they depend sue v i. 

for it on man who has radically changed the botanical 
composition of nectar and pollen pastures. 

We are witnesses of the acceleration in the process 
ol changing and renewing plant species wdiich serve as 
lood lor bees. Now that methods of training hees have been 
elaborated, man is able to control the process of cross- 
pollination on large fields and plantations. At the same 
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lime the bee becomes a fine tool iji the hands of plant-breed¬ 
ers improving plant varieties and inlensifying their vital¬ 
ity, which opens up prospects for the planned creation of 
plant varieties which will be visited willingly by bees with¬ 
out coercion through training. U is easy to foresee that 
the renewal of plant species alfording pasture to bees will 
proceed in future at a quicker pace and, for tlie first time 
in history, will .assume a direcled and planned character. 


MORE ABOUT NECTAR PASTURES 

liilcrviiJs in ILo Spocirn of IJlossoniing I’laiils. Neclar 
(’0JJV(\yei‘. The Place of llie A]nary in llio ('.oilerfive 
Farm. When Forest Bells SlaiM Blossoming. At I he 
Sonrre of Honey lliNers. 

Obeying the will of the agronomists bees will fly, 
as we have seen, to orchards and lields where tlicy will 
pollinate the flowers of Iruit-trees and herry-bushes, of 
snullower and llax, of cotton and buckwheat. Floret alter 
lloret, bees will insert their proboscides into the narrow 
tubes of clover and into the locked keels under the vanes 
of alfalfa. A little later, each corolla will dry up, become 
brown and droop from the burdtMi of clover seed and each 
keel will be(X)Trie a spiral-like alfalla bean. And in autumn, 
collective farmers will rejoice as they watch streams of 
clover and alfalla seeds llowing from the threshing-iria- 
chincs. 

These seeds are necessary for the iiiiplemcnlal ion of 
crop-rotation according to plan, they constitute an import¬ 
ant link in the process of refashioning riatnro. 

In drawing up charts of their fields and plans of crop- 
rotation, in marking the limits of various plots, agrono¬ 
mists and collective farmers bear in mind that the rise of 
yields cannot be based on chance pollinators: chance is an 
enemy of scientifically-conducted economy. That is wliy 
the drawings of the reconstructed collective-farm scenery 
include apiaries in the shade of the forest bolls, where 
gaily-coloured hives stand in trim rows surrounded by hazel 
and acacia, honeysuckle, and lindons. 
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Now we must pause to think wliat will happen when 
the hccs liviiijr in these apiaries have been liiriu'd by train¬ 
ing Irom the best honey-plants in whoso ilowers nal.urc 
has prepared abundant stores ol noetar and pollen. What 
will liappen at the height of summer diirijig tlie blossorning- 
time ol' plants producing the greatest ijnantity of pollen 
and nectar, if the bees have to work red clover? Tlie fact 
is that out of the 1(50 kilogrammes ol lioney that may be 
collected frojn a lioctare of bJi>ssnining clover, Ix'os are 
actually aide to galJier not m(»re Ilian (5 kilogrammes. ()ji 
every lioctare over 150 kilogrammes remain inaccessible 
to bees. Thus, not only can <*lovor not jinivide enough 
nectar to feed the boos that fiollinale it, but as olleii as 
not it cannot compensate lor llio expenditure ol lionoy on 
pollinating llights. 

The way out may be to divide tlio foraging lorcos, so 
that while part ol Hie bees are pollinating clover and vainly 
atlompting to get the nectar bidden at the bottom of tlie 
llorets, another part collects honey. Another way out may 
be the training of bees not. only lor directed pollination 
but also for directed nectar-collccting. 


Bees need jio training to visit the blo.ssoiiis of white 
and crimson clover, of niolilot, buckwlioat, colza, mustard, 
rasiiberry and heather. But although bees come to tliose 
ilowers of their own accord, feeding syruiis smeHiiig of 
wliite clover, melilot, mustard, etc., has proved an ellcc- 
tivo means of intensifying work on large areas covered 
by these honey-])laiits. 

For a number of years, the Bight activities and honey- 
collecting of several colonies fed scented syrups were com¬ 
pared with the perlormance of colonies fed pure sugar sy¬ 
rup, which is known to stiiiinlale bees to llight. 

"J'hc result was that bees given an extra ration, so to 
say, of pure .see///, since sugar was received by all, col¬ 
lected much more honey: irom buckwlioat the difference 
was about 20 per cent; Irom crimson clover, mustard and 
heather, aI)out 25 per cent; from white clover, colza and 
melilot almost 50 per cent, and from some other wild and 
cutivated plants as miicli as 100 per cent* and nioro. 



The dilfci*oiic 0 between the iiicj'euse obtained from 
feeding one kilogramme of scented syrup and the same quan¬ 
tity of pure sugar syrup was one kilogramme. 

Training bees for red clover also gave an increase in 
honey intake; while this increase did not exceed 10 f»er cent 
the crop of clover seed incivased 150 per cent. 

This new method of iiicroasiiig tlje honey crop has vast 
prospects before it. 

Every year a bee-colony consumes nearly 90 kilogrammes 
of honey and about 30 kilogrammes of pollen (monthly 
consumption has also been calculated). The bees consume 
all this food to be able to live, to penform home duties 
and field work, to secrete wax, and to feed the brood. 

A colony that has collected 90 kilogrammes of honey 
has nothing to spare. An apiary must Jjave sullicieiit areas 
of honey-bearing plants if the bees are to gather the 90 
kilogrammes of honey required lor their normal existence 
and dozens of kilogrammes eAtra to constitute the crop of 
the apiarist. 

Some of the hundreds of species providing bees with 
food bloom in spring, others in summer, others again in 
autumn. The majority of plants yield both nectar and 
pollen but there are such as produce either the one or the 
other. 

All such data are included in charts, or spect ra, as they 
are called, showing bee-keepers the blooming periods and 
the nectar conlenis of honey-plants. If intervals occur 
between the blooming periods ol wild plants, cultivated 
plants and crops in crop-rotation, or wlien not enough nec¬ 
tar is secreted to keep all the foragers busy, special bee 
pastures are set up near the apiary, where plants are sown 
which will blossom during these “empty intervals. ” With 
this aim in view, plots of fallow land arc sown with early- 
blossoming buckw'heat or phacelia, plots from which early 
potatoes have been gatljcred are sown witJi buckwlieat; in 
some areas a mixture of crimson clover and l.ocus corni- 
culatus is cultivated on apiary plots while on others, 
sainfoin is grown. 

When sown on dilferent dales, buckwheat and phacelia 
blossom at dilferent periods. Sowing honey-plants at dif¬ 
ferent limes has proved a reliable method of extending bios- 



sorniiig periods and the lit)iiey“llow. VVoll-appliod lert iliz 
ers iiicreas(> the nviTiil)er of blossoms per unit of area. 

Specialists, however, are not salislied with one tried 
meiliod of evlendiiig l>ee pasture,* and are persistently 
looking fur new ones. Owing to their elforls it has become 
known that feo«ling ])lants with some chemicals through 
spraying increases the nectar content in the blossoms. 

Selection iiolds still better prospects in this respect. 

'I'hrough crossing siinilower with .leriLsalem artichoke 
a hybrid has been obtained with tubers sweeter^! ban sugar- 
beet and stalks with a high sugar content attracting ants, 
wasps and Ix'es. 

J5y siiiij)ly choosing the best out of old honey-plants 
nectariferous ilora has been greatly imj>roved. Thus there 
has been louiid a variety of black locust blossoming from 
April to September. Selectionists have named it Acacia 
sorupertlorens, i.e., cvcr-blossoining. TJie acclimatization 
of species new to a given Iticality, such as tulip po])lar and 
other highly nectarilerous plants, ()])ens up vast prospects. 

(k)llectiug hojjey from these species is, however, a thing 
ol the lulure: as yet we have not done everything we might 
to take a maxiiniini of nectar from old species. 

It is well known what a rich pasture for bees mixed 
deciduous forests are. And it bas been proved that bees, 
too, are a henelicial iaclor in the lilc of the forest: where 
there art^ enough bees, the botanical composition of 
grasses growing in lorests is improved and the seed crops 
of many useful tree varieties increase. IJjider tlicse condi¬ 
tions the process of sell-rejuvenation ensuring long life 
and prosperity to a forest proceeds more successfully. 

Therefore, today a better use must 1)0 made of such 
excellent sources of nectar as linden, the maple varieties 
(acer platanides and acer cainpesLre), oak, hircJi, ash. 
pear, apple, liazelnnt, red elder, privet, cherry, and 
apricot. 

From hazel and willow, bees collect pollen as early 
as March; pollen and nectar are collecled Irom currant, 
nectar from willow^ and cornel, in April. All these bushes 
start blooming four or live years alter having been sown. 
May is the blossoming-time of many grasses and bushes of 
the youjig undergrowth. 
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In the forest , bees arc welcoine to maples, black lo¬ 
custs and lindens; Irom a lioctaro oi these trees a ton of 
nectar can be collected, llirchos and po[)lars are ('arly 
sources of pollen; oak ])rodnces }»olIen in June: then there 
are Eleagnus angnstilolia and Iruit-lrees. 

As forest trees grow, their crowns lorm'iig a thick 
canopy, they exercise a benelicial inlluencc^ on cro[)s in 
near-by fields, which yield more nectar. 

Recent investigations in the zone of fifteen-to-t^^nty- 
year-old forest belt.s in the Stalin Collective Farm, Salsk 
District, liave shown that the taller and bigger the trees 
the more nectar is secreted by siinllower, sainloin and pha- 
celia. Conditions for Hying alield improve and the rate of 
working the llowers noticeably inc?‘(‘ases. 

Thus, bees arc employed in the field of legumes to fa¬ 
cilitate the ini])lementation of a scientific system of farm¬ 
ing. In its turn, this .system makes for further succe.sses 
ill bee-keeping. 

.Agronoinisls have made the following calculations for 
Sas District, Ryazan Region: after the collective farms 
of the district have comjileted jilanting forest belts and 
the bushes have started blossoming, it will be possible 
to inc.rea.se the number of bee-colonies two and a halt times 
with a corresponding increase in crops of honey. 

In ten more years the trees will have begun blooming 
and the di.sirict will afford yiast iire to 10,000 bee-colonies 
which will produce up to 000 tons of lioney. 

The.se estimations do not take into account the po.ssi- 
bilities of increasing honey intake through the systematic 
training of bees. If this is included in the estimation, the 
possible annual honey crops may reach 800 to 1,000 tons. 

TJieso are unprecedented figures tor Sas heo-koepers. 

WJicn this is brought about honey-extractors in the 
collective lariiis will work at full capacity and honey riv¬ 
ers will flow from the apiaries in barrels. 

This makes specialists iji agriculture think that time 
lias come to perfect the lioncy-bcc for the performance of 
tasks in store for her. 



A PEEP INTO 'rHE FETUKE 





TIIE SENSE OF TIME IN BEES 

A Disrovory on 11 »p Fepdiiiff T;il)I(*. ;ni(l JiiM*- 

Bpi'Livos in n Sail Miih'. I’Iovvims Ojmmi to 
Sweet Lessons in a l»ee-^cliot)], or Jlnw JSe(‘- 
Kee]M‘rs Made ForairoJ’S <‘,ari v 'rrel)l(‘ Loads. 

“Who knows?” l^ofessor (1. A. Rcv/liovnikov used to 
say, “jierhaps bees of the fiilm*e will as lillle reseiiihlo the 
half-domes! icalcd creatures of today as I ho drau»;hl.-horse 
does the Kirghiz horse or the (!ochiii-(lhina lowl the wild 
Himalaya lowl." 

We see that ho had in mind only the external character¬ 
istics - the structure, size and weigh! oi the boily, bill- 
selection will probably change not only analomic (lotails 
(which are of great importance, as tlic tongue length) but, 
lirst and ioreiuost, many charaitcristics ol the behaviour ol 
tlje bee. In this respect there are many things to perfect 
ill the bee, among others, precision and accuracy. 

To explain our point, we shall have to make a slight 
digression. 

Several years ago bees were being trained at an exper¬ 
imental apiary. There, a feeder ot sugar syruj) was put 
near a liive under experiment every morning. The leeder 
was a Hat vessel with a diminutive raft from which t he bees 
could suck the syrup. Covered with a net, the feeder was 
carried to a remote corner of the garden and ])laced on a 
little table. The bees were then released and when tliey 
came back they were marked in various colours. From 
the first day of the experiment the marked bees Hew busily 
from hive to table and back and the observers at the table 
and the landing-board noted tlieir numbers in record books. 
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The data Jrom the books were used to draw up schedules 
)1 t Jio work perlormed by eacli lorager, showing iJie number 
ol visits and the time spent on Mights. In this way tfie 
memory, the velocily ol llight and diligence ol the bees 
were studied. 

Once the bee keeper in charge oi the experiment hap- 
peiied to arrive at the apiary somewhat later than usual. 
At the time when the loeder should have becMi set out and 
the be(\s should have been carrying their loads to the hive 
he was going along the garden path. He approached the 
leeding table which was bOO metres away iroin the apiary 
and to his great surprise saw bees on the table. Those were 
not chance, visilors but his marked bees. They wxM*e crawling 
all over the lable in search ol the loeder, Hying up and 
again i^eUling on tlie table. 

Why were there so many bees on the table on that 
particular day wlien the cxperiimniter was late and at the 
particular hour when the experiment should have hegun? 
Why arc there no bees on t he I aide at oilier liours ol the 
day when no fcHuler is sol out? Why were there so many 
hoes now that the table was empty? What had brought 
theiii here? If this was not mere chance, then the l)(‘es must 
have remembered, so to speak, the hour when the ieeder 
was out. 

Hut could that be? Were bees cajiable of reinembering 
not only the place but the time when the Ieeder was put 
on the table? A simple experiment was started to verify 
this surmise. Bees were trained to come to the table at 
eiglit shai]) at whicJi time the fec'der was set out. At ten 
sharp it was takcMi away. 

'riiis was done lor ten days. 

Marked bees came to the .syrup in a body. At eight 
o’cbick on the eleventh day the Ieeder was put. on the table 
as before^, but it was empty. At first many bees came to 
it but some time later their niuiiber began to decrease. 
The most persistent returned to the Ieeder up to ten 
o’clock. 

More experiments were staged to find out whether bees 
could be trained to come at dillerent hours of the day, in 
the morning, early and lale in Hie aflcrrioon. The same ex¬ 
periments helped lo ascertain whether heos distinguished 



and TO me in be red diileroiil lime jK'riods oiu? hour, two 
and llir(*e hoiiis. 

Jieos invariably maniiested llie ability to be exact, 
and Ibe more concenlraled the syrnp was, the sooner they 
displayml tlieir piiiiclualily. 

A group ol bees was trained lo take syrup Irom a lecder 
Iroin ten o’clock lo midday, and almost all the bees trom 
this group would come to the ieeder even when it was emp¬ 
ty. Two Jioiirs aller the beginning ol I he leeding-time the ma¬ 
jority ol the bees stopped coining even il the Ieeder was 
lelt on tlie table alter the expiration ol the time spocilied. 

There was no doul)t that the bees had a lime-sense. 

It was established that one and the same group ol 
bees could l»e taught to come to the leeding place at fixed 
hours, two, three, or tour limes a day. Hoes could o]»serve 
two-hour int(Tvals witli ease. 

Almost all animals, birds and iishes generally leel the 
leeding-time very W’ell. Tamers of wild animals and zoo 
stalls as well as animal-breeders, lovers ol birds, people 
having aquariums at home and engaged in lish-breeding 
can tell many an interesting tale about their charges’ 
time-souse, lint the delinite mariilestation of this sense 
in insects seemed astonishing. 

But why do tiino-lrained bees nol participate in collect¬ 
ing nectar Iroin other sources? Why do they ignore the 
circlings and tail-w'aggings ol the dancers amiouncing the 
discovery of a rich source? 

New^ observations ol the l>ohaviour ol marked bees have 
given an answer to this question; liine-trained bees spend 
their “Iree time” in the remotest corners ol the hive, while 
the dances ol the scouts are periormed, as a rule, in the 
centre ol the brood chainlier or near the entrance. That is 
why bees trained to forage at a delinite time do nol see 
the dancers. 


Later it was decided to see whether bees would come 
lor breakfast at nine o’clock; in one place-- in the garden - 
and for dinner at live o’clock in a glade. 

Alter seven days’ training bees once more proved that 
they knew their time and place. The conclusion drawn 
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from this oxporimenl was chocked several times with inva¬ 
riable siK iess. True, some of tlie bees came for their dinner 
aitor visiting the l)rvaklast place and liiidirig it emply, 
but none missed a leediiig-time. 

Subsequonlly a series of experiments were held to com¬ 
pare the ienacily of bees* memory of time and j)lace. 
Bees coming to a right place at wrong hours proved lliat 
they remembered |)lace better than time. 

Similarly, it was established how long the bee can re¬ 
member ieoding-time. On the thirteejilh day alter train¬ 
ing was discontinued, no marked bee came to the feeding 
place at the right time. Then the inlluence of coujiter- 
training was studied and bees trained to teed at one time 
were retrained for another leeiling-time. In these experi¬ 
ments bees accepted the second time-table on tlic third 
day. Not all the bees, however, behaved in the same way. 
In one and the same colojiy there were bees punctual to 
the minute and “absent-minded” bees that came eitlicr 
too early or too late, bees that confused the times or lorgot 
the ])laco. But there were so lew of tliein as not to allect 
the general conclusion. 

Tliis g(‘neral conclusion was that , as a rule, bees roinoni- 
her lime. Exporiirienls showed that the bees did not fail 
to lly to the leeder in due time even alter taking some hon¬ 
ey Iroin the comb. So it was not hunger that prompted 
them. In this conneclion it was necessary to ascertain what 
it was that the hoes romemberod: the moment of feeding 
or the intervals between them. 

When food was given not every twenty-four hours but 
at intervals of, say, iiineteeji hours, the Lime of leediiig 
fell at different hours of the day. These ex])erimenls showeil 
that bees did not “understand” or accept nineleen-hour- 
long intervals. So training lor dillerent hours of the day at 
equal intervals was a failure. Slight variations were intro¬ 
duced into this experiment: bees were fed regularly between 
eight o’clock and midday on even days, the interval 
between the cornnicncement of the leeding-time being 48 
hours. 

The results were not quick to manifest themselves, but 
after three leedings, on the seventh day of the experiment 
when no feeding was due, bees were punctual in visiting 
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Wf sri* 12 comb .-u if JILTS of a Hal oLsorvalitm lii\c ijiluib- 

ited by b(M?s which were Irairicd to Ijiko food off feeders belwoen 
10 a. m. and 1 p. ni. Tlic dols designale spots in which marked 
bees were discovered at 7.2b a. lu. (above) jind O.lb (belowO. rroni 
this it is clejir lhal Jis the lime for depjirtiiig drew in'arer, Ihe bees 
cnllecled at I be eiil ranee 


the feeder lielwocn eigiil and midday disregarding Die lad 
that it was an odd day. Thus it became clear that bees 
live according lo the natural division of the day into tw^eii- 
ty-foiir hours. 

This might give rise to the idea tliat bees felt the time 
by the sun, sensing cither its height over the horizon 
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or tlie slant, of sun-rays. Arcortlingly, Iho experiments 
were held in a liglit-prool chainher with an electric light 
lixed in one jdace. There had to he a light, because bees 
do not ily in darkness. 

In these new surroundings the bees behaved as usual. 
The cxporiinenls there were conducted both during the day 
and at night and tlic bees came to the leeder at tlie begin¬ 
ning ol the ioeding-lime and stopped Hying when it w^as over. 

There was no direct inlliience of the suii, but w^hat 
kind of inlluence was thoR^? 

The electro-conductivity of tlie atmosphere? Or some 
sort of rays? For both arc connected with the sun and, 
consequently, with time. 

Perhaps, alter all, the idea that bees can, in some way 
or other, sense these invisible and inaudilde signals which 
man can decipher and record only with special appara 
tus, is not so very absurd. 

The experiments were again staged in a light-proof 
cliamber where the air was ionized every two hours in 
order to extinguish tlie electric signals coming Irom the 
sun. Pul this did not coniuse the bees eilber. 

in the ionized atmosphere of the cliamber, too, the 
bees regularly came to the leeder when it was out and as 
regularly stopped their visits when it w-as taken away. 

So tJiis idea had to be discarded. But before arriving 
at the liiial conclnsioii, one or two points had to be clarilied. 

Wliat it the bees’ “clock” was sonic kind of rays or 
currents unknown to man? To iind this out, bees liad to 
be removed Iroin the surlace of the earth where they might 
be inlluenced by these rays or currents. 

An unusual load.beehives-w-as taken down a salt 

mine in a cage. 

Electric light was switched on not to be extingiiislied 
before the end of tlie experinienl in an empty mine a kilo¬ 
metre away from the w^orkings. Here, at the depth ol 180 
metres a constant temperature ol 16 to 17"(.'. was main¬ 
tained. The entrances and ventilators were shut tight, 
to isolate the place of experiment from the outer w^orld. 
There w^as enough air. 

Above the hives were the underground vaults spar¬ 
kling with salt. The sun could exercise no inlluence on the 
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bees which were cut oli‘ Iruni Iho world lui the eailirs sur- 
lace and Ironi its signals. Perhaps here the hees would 
lose their lime-sense? 

Training lasted lor a lorlnight. Un the lilteoiith day, 
the lirst day ol the (experiment, tiui observers at !hi‘ heed¬ 
ing table saw tlie bees beliav(‘ in the de‘ad stillness ol the 
1‘orsakeii salt pit just as they had beliaved under the bright 
SUM among lixing nalnn*: at oil hours nt» bees were seen 
at the ii^oder ami during leeding hours the little rail on 
the bowl was covered with bees. 

So one more hypotlu'sis was discarded. 

I New liypotlieses were studied and discarded o!ie alter 
another as, ailer seven to ten days ol training the bees 
came to the leeder piinclually al lixed hours. 

All these experiments suggesled (he conclusion that 
the evasive “clock” should not he looked lor outside tlie 
organism ol the lu'os. 

t^oinhs with seah^l brood were placed in a light paoid 
cliambcn* with the necessary temperature and humidity. 
lh>es born hero did not- see tlio sun or the sky, knew notli- 
ing ol the cliange ol day and night. These lu'es did not 
come in conlact with oM h(H\s whos(> behaviour they could 
have imitated. And, like bee^s born in a crowded liiv(', 
these bees learned to come to the leeder at s(d hours. It 
was clear that there was no sense in continuing lesearch 
along old linoe. 


All the experiments positively showed that the sense 
of time, just like Hying or tJie nnmlxn* of joints in their 
feelers, was a natural characlorLstic ol bees. 

But then it had to be ascertained what beiielil bees 
derive from their time-sense which seems to he a tirinly- 
rooted instinct. What is its biological 1 unction? 

Botanists and naturalists have long been aware of 
the fact that many plants in each locality open al a cer¬ 
tain time. Linnaeus utilized this phenoinoiioii to construct 
a “flower-dial” which enabled him to tell the time fairly 
accurately by day and by night. Interesting new data oji 
this subject wore collected at the Ivxperimenlal Station 
in Tula. 
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On bright sunny days, observers came to experimental 
plots and willi the help oi graduated glass rulers measured 
the iieight to which llie Jiectar rose in iluwers at diflerent 
Limes of the day. 'Jhey also weighed j)olleii irorn the sta¬ 
mens. This was a very delicate and tiring work but it ena¬ 
bled the res(‘arch workers to make 
a discovery: the measurements 
showed that tlie (inantity and 
<|naliiy ul nectar secreted by 
the ilowers of almost all plants 
are dilfereiit at diflerent hours 
of the day. At some hours there 
is miich nectar and it is very 
sweet, at others thcoe is less 
nectar and it is thin. 

yV schedule was drawn up for 
a great numher of plants in which 
were noted down tlie hours when 
their flowers are richest in sweet 
nectar and ripe pollen, as well 
as those when the nectar is thin 
and the quantity of pollen small. 
This llower schedule was then compared with the data 
obtained by the study of bees’ time-sense. 

Hiologists have long held that not nily flowers arc 
perfectly adai)ted (for their own benelit) to visits of defi¬ 
nite insects but also that the insects tlieinselves are e(iually 
Well adai)ted to obtaining nectar or pollen from definite 
flowers. 

Now this mutual adaptability and co-ordination, in 
additioJi to the data of anatomy pertaining to the details 
of body structure, have been confirmed by the mutual 
dei)eJidence between the blossoming time of plants and 
the time-sen.se of bees. 

Mere is an excerpt from the diary in which the results 
of experiments were put down. 

“Ten blossoming poppy-plants were put under obser¬ 
vation. The hlossoins o|)ened at O.30 a.rn. Out of the ton 
bees marked on poppy the preceding days, two came at 
0.25, live minnles before the opening of the corollas; two 
came exactly at 5.30; three were somewhat late, coming 
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between r).,'^() and 5.32; two more were ten minutes late 
and one, a quarter dI' an hour late. One oi the two 
bees that came belore tlie lime and three that wxu*e loo 
late were young foragers on their second day of lield 
work.” 

Incidentally, these observations, as well as the greater 
percentage of irregular colls in combs built exclusively 
by young bees, lead us to believe that young bees “learn” 
something Irom their older sisters. Perliaps Ibis “instruc¬ 
tion” is of the same nature as the olfect produced l)y lap¬ 
ping one’s linger-nails against the lloor on incubator chicks 
which do not yet know Jiow to peck. Whatever the case 
may be, the experience and working liabits of older bees 
are a kind of “meiilor” fur the young bees and may prove 
an additional road towards controlling the development 
of the ct)lony. 

When the experiments were completed it was eslal)- 
lished Ih.at young bees were quick to learn and on the 
fourth or filth day came with but a small time ernn*. 

This was observed on Ibe 1 lowers of 35 dilfereiit species 
and varieties, including poppy, eglantine, rose, verbena, 
chicory, and others. 

The observations showed further tliat flowers yielding 
nectar or pidlen all day long are visited by bees from morn¬ 
ing till night. The greatest number of bees visit such 
flowers c»arly in the morning (when more nectar has accu¬ 
mulated during the night) and at the hottest lu>urs of the 
day (wdien the air is dry, the water from the nectar has 
evaporated and its concentration is higher). 

The shorter the time during wliich nectar and pollen 
in the flowers are available to bees, the more accurate the 
coiiicideiicu in time betNveen tbe maximum food on bee 
pastures and the number of bees on them. 

Thus it has become clear that time sense enables the 
bee to reduce the number of idle journeys, to utilize to the 
utmost each minute of flight, to sj)end as little honey as 
possible on collecting nectar, to visit more flowx?rs and, 
consequently, to increase the colony’s food stores, thereby 
consolidating the basis of its growth and prosperity. 

But, come to think of it, tliis very peculiarity of the 
bee prevents her from collecting more honey. 
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Within the llight range of each colony several species 
of honey-plants are usually in bloom, 'riiorelore, each 
colony has several groups of foragers and each ol these 
obe>s the lixalioii instinct and works one species only. 
When the I lowers ol this particular j)laiit cease to secrete 
nectar, the bees that used to visit it stop work lor a time 
until "their” plant has resumed blooming or until they 
have lorgolten it. 

That is the reason why it often happens that at the 
time a new jilanl rich in nectar begins blooming, some 
ol the luiagers ol a colony are busy collecting nectar Irom 
other plants, which are j)erhaj)s nut so rich in nectar, but 
have started bbiouiing earlier while olliers arc enjoying 
legitimate “leisure.” 

With some l)ees it i.s a matter ol several hours and 
with others -of several days, beloro tln^y start working a 
new source. And loss ol lime means loss ol honey. 

In the chapter entitled “The jMain IJoney-Tlow” we 
have shown liow much a colony loses when its ioragers 
have to change pastures. 

Nearly the same may be observed when the Ioragers 
change times ol Hight, although in this latter case the 
picture is somewhat blurred. A change in the leediiig time¬ 
table ijivariably resulted in a considerable reduction of 
the number of Ioragers coming at the right lime and in 
greater deviations Irom it. 

The experiments showed that a change in the place 
and time of leeding involved great losses lor the colony. 

Perhaps that is the reason ol the shorter lilc span of 
“summer” bees, which we have treated in the chapter on 
prolongation ol lile. We see that this peculiarity of bee 
nature, too, has an adaptive character which in the given 
case manifests itsell in an unexpected and unusual way. 
Indeed, the short lile span ol individuals and the rapid 
change? of generalions are determined and conditioned by 
a rapid change of pbice and lime ol ioraging. This is how 
the change and expansion of the forage area take place in 
summer, rapidly changing with the succession ol various 
blooming plant-species. 

'thus it turns out that the naturally short life span 
of the summer bee is also, in a way, a necessary condition, 
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a prerequisite for successful foraging aiul, consixiuciitly, 
a coiidilioii of the loiij^ file span ol l.lio col«)iiy as a whole. 
It is a case ol “dyiJig meaning living!” 

A practical example of the resuKs lo which leads the 
foragers’ natural lixatioii lor the place and lime of col¬ 
lecting lood is Inrnished by the loss (‘f linden honey in 
Luniiio with which the reader is lamiliar. 

One (d these Jiatnral traits, namely, tlie attraction 
of the })lace ior loragcns, serves as the basis ior the I'iist 
and cum])aratively old method ol training bees lor the 
pollination of delinilo parli: ot a lield. 

A leeder coiitaining scented syrup jnit into the liive 
gives the bees the impulse to lly. Oji leaving the hive they 
find feeders with that same syrup not larlroin home. When 
eiiougli hei?s liavt* sc.dtlc^d on the loeders, they are covered 
with a net and brought to the spot ol the liidd to he pol¬ 
linated. The net is removed and the bees released. It re¬ 
mains only to pour inori» .syrup into the leeders in the field 
which will attract more bees to the spot. When a snllicieiit 
numher (d bees are Hying to the leeders, these can be re¬ 
moved. 

A. N. Novkrytov, a Ukrainian biologist, has cleverly 
perlected this method oi training bees. 

lie used to i)ut a leeder iulo the hive at night and take 
it away early in the morning, Jiall empty, together with 
the bees \i\ it.. (4)Vering tbe leeder with a Jiet he carried it 
to tlie ph)t where pollinating work was to be performed, 
and then put the leeder down and removed tlie net. 

For several days the leeders in the lield were relilled 
and the bees were given syrup in the hive, which completed 
the loragers’ “territory training.” 

The loragers were Iree to describe their “lignres eight” 
on the combs, conveying through the rhythiri of the gyra¬ 
tions and waggings tlu' exact location of the leeders and 
the distance to them. On coming lo the place, the recniilcd 
bees acquainted with the smell of the syrup would find 
it only in the llowers which they would start working 
accordingly. 

In this way man has utilized bees’ instinct making 
them constant to the place c)f foraging. 
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And tliis is not all. The bee-keeper N. A. Solodkova 
reasoned in this way: “If bees could be trained for tw<^ 
forage areas siinultaneoiisly, the foragers could change 
places (piickly and Ihis cliange would cost less.’’ 

Bees reineinber well enougli twt) exact hours and places 
ol' le(Mling. ('an they remember two smells simultane¬ 
ously? 

One line day when bees came to the leeder with the 
accustomed anis syrup they were covered wilh a net, 
marked red and released. The next day the bees had a choice 
between a leeder with anis-smelling syrup and a camphor- 
smelling one. Of course the red bees look no notice ot the 
feeder smelling of camphor and visited the anis feeder. 

And then N. Solodkova look it away. 

Tlvis cavised great cniduslon and hulduib among the 
bees. It took the unwiHing anis foragers a long time to 
reconcile themselves to the smell of camphor. Still some of 
them lilled their honey-crops with this strange syrup; such 
bees received additional yellow marks. 

Training to two syrups was conlinued lor several days. 
Incidentally, Ihis experiment put a finishing touch to the 
time-sens(^ expm’imenls. 

While experimenters were busy establishing whether 
bees possessed lime-scMise, all the (‘xperiments proved con¬ 
vincingly and beyond doubt that bees had it and preserved 
it under all conditions whatever. Mhe general impression 
was that no external conditions could inlluonce bees’ time- 
sense iji any way. Indeed, in a mine, deep underground, 
be(»s foraging not on flowers, but oji lenders, reared in the 
mine and without any old bees that miglit “teach” them 
things known on the surlace, were true lo their iiil orn 
punctuality. 

After all, there was nothing surprising in the discovery 
made during the experiments we are speaking about. It 
was not the experimenters’ aim lo change, to reconstruct 
the jiature of bees. All the experiments, Irom first to last, 
aimed at establishing how lirmly time-sense is rooted 
in bees, and the work, accordingly, was carried along pas¬ 
sive, speculative lines. 

No sooner, however, had an experimenter set himself 
the active task of disturbing, eliminating this sense, and 
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not moroly of proving tJial boos liad il, Mian this now task 
liolpod to vanqnisli natnro and slinwcd how Ik*os could 
bo made to dosist Ironi lollowing a natural linu* schodnle. 

On arriving Ironi tho liivo Mio boi‘S loiiiid in tlio ac- 
ciisloniod place now an anis lecdor and again a camphor 
Icodor, which woro changed at irrognlar intervals. Kinally, 
the bees ob(‘ved the e\'])orimentor and, disregarding time, 
came to the leoding place and took oillun* ol the two synijis 
that happened to lie .set out. Alter the bees had adajited 
themselves to tho new conditions, letMling in the old place 
was discontinued and at a little distance Ironi it wer(» 
placed anis ami camphor leetlers side by side. 

1’he ensuing evmits W(U*e to .show how J)i>es renuMnljered 
two smells. 'I'jie picture- becaiiK* clear Iroiii the outset: 
2/i2 red-and-yellow and 11 red ioragers i>n the anis leed(‘r 
and 2.'M red-and-yellow and I yellow bei‘S on the camiihor 
feeder proved that the bees remembered the two snudls 
equally well. 

A year later N. Solodkova successfully trained bees 
for three smells. Her bees ceased staying in dark corners 
of the hive, tor at any time ol the day tliey were recrnit(»d 
by red, yellow, and wliite dancers and by dancers marked 
in two and i»veii three colours. 

This was a new and great achievement in controlling 
the four winged. 


THE END AND THE BEGINNING 

I 'lifnlfillcd Promise's and X-Hayt'd (:rip|»le*s of Woismanii- 
is(s. A Itay Light in the Dark Hive*. in Mai l lien 

Xcsis. \aricly Siicke'd with llu* Prohoseis. Tin* l.(‘as( 
ohedient of iNallire’s Beings Will Be Man's (’.realion. 

What .should contemporary 1(dlowers of Weismanri do 
on learning about bees' sense oi time? The teaching they 
proless bolds that any character, any liereditarv trait is 
determined hy a particle of the hereditary siihslanco a 
determinant, a gene. Departing Irom this premise, W'eis- 
mannists should he interested, lirst, in what chromosomes 
the gene controlling the lime-sense may be bidden; 
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\vliellu‘r tlierc is oiiu gene perforiniiig this function or sev¬ 
eral, and il so. how many and what names sliould be giv¬ 
en them. 

'riiat is tile method they usually lollowed. 

They spent years drawing up purely speculative charts 
‘if bees’ chrmnosome complexes aiul guessing where the 
gi*ne ot swarming rniglit he hidden, wlial particular spot 
of the chromosome harhuured the gene ol anger, and what 
(‘.omhinalion ol genes contributed to greal(‘r productivity. 

Ihuol ol the might and potency ol lludr theory they 
saw in advertisements in which golden Ixvs, exceedingly 
heauliful and producing unheard-of quaiilities of honey 
vvi*re claimed to bo bred according to tlie latest prescrip¬ 
tions ol Morganisl science. They themselves dreamed of 
being able to breed bees in tliennostals alter such pn* 
scriplions. 

Firmly believing that each body is merely a repository 
td the. hereditary sul>slance, pruol against all external 
iiilluences, they j)ut in cages select qnet'iis and drones 
proclaimed U) he sole hearers t>l the best bee genes and 
living "hereditary subslance^^. ” True votaries of their theory, 
the Weismanuists llatly ret used to admit that the sexless 
nurse l)ees ivaiing the larvae could change the Jieredily 
ol the bees. 

To admit that woubl have bei'ii to pniclaini their theory 
unU-nahle. 

Not a single promise ol the Weismaunisls was fnllilled. 
They tailed to breed bees willi b»nger proboscides or excep¬ 
tionally large honey crops (such bees could gather more 
hoiK'v), or hoes willi wider-spreading wings (such bees 
could lly better), or again, bigger bees (such as could pol- 
linato certain closed "irregular” ilowers). 

In their search for magic ways of porlecting the bee, 
Some Weisiriaiiuist treasure-se(^kers decided to use X rays 
lor tile purpose. 

They started treating queens with .\-ra\s. although 
none knew what good this might do and how the idea had 
arisen. Alter the treatment the queens Ixjcame either ster 
ile or tilled the comhs with eggs Irom wliicli only cripples 
hatched. 

A hapless Weismannisl spent several years in his labo- 
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ralory counting llio number of hooks on bees’ right and 
left wings. He siimmcMl up his lindiiigs lucording to the 
approved rules of variation statistics and arrived at an 
unerring concinsioii: tlic niiniber ol hooks on the right 
and leit wings oi bees is usually tlio same and cannot serve 
as a character lor selective breeding. 

Idle and the achievements ol progri'ssive materialist 
biology have done away with all this rnhhisli and showed 
that only in accordance with the laws of living nature, 
acting in unison with nature, can the hec-keeper success- 
hilly direct tiie characters and properties of lues, through 
specially created conditions towarils the set goal. 


It was recently estal)rLslied that a female pigeon reared 
ill perlect isolation will start laying eggs only alter seeing 
id. least her own relied ion in a looking glass. In absolute 
i.solatioii a jihysiologically mature bird remains sterile, 
in spite of tJie lact tliat pigeons do not live in organized 
b i ol ogi cal coin muni ties. 

How powerlul, then, must be the influence produced 
on each individual bee liy the colony with its complex 
and all-embracing organization, with its multi])lo connec¬ 
tions unifying in a living coiiiinuiiity tens of tliousands 
ol individuals. 

The lorce of this inllueiice can be seen from many or¬ 
gans of individual bees perlonning (fuile new functions 
in the colony. Has not the honey-sack luHoine |»art of the 
communal stomach? Has not the Icn-barbcd sting become 
a wea|>oii of defence of the whole colony? An(\ what about 
the scent-gland which in the females of all other insects 
serves to attract the males, wliile in tlui honey-bee it st rength¬ 
ens the ties within the colony and contrihules to a belter 
organization of field work? 

Kor each individual bee. including the queen and 
drones, the colony it was horn in is its mother, nurse, men¬ 
tor, defence and shelter. It is the colony that brings up 
eacli bee, determining her tongue lengtli, the way she s(‘als 
the colls, and countless other properties and characlers. 

Bee-keepers arc u.sed to talking of Ihe “tt>m|)er” of 
each colony. Colonics are known to dovedop rapidly from 





the first days of sprinjjr or to build to streiiji[tli by summor, 
to be “s:(entlo/’ “irritable,” etc. 

V. I. Prokopovich once told his pupils (hat “by (heir 
nature some bees are more diligent and others less.” A dil¬ 
igent colony sends ils foragers alield earlier in the spring 
and discontinues lield work later in autumn than others. 
In the morning its bees are the iirst to leave tlie hive and 
come liome later in the evening. 'Fhe bees of such a col¬ 
ony tly noticeably farther than l»ees Irom other colonies, 
and work the 1 lowers m<»re quickly. 

A highly productive colony must rot only forage* well, 
it must at the same time be economical. 

Dozens and hundreds of little traits, peculiarities 
and j)re)perties make for ecoin)my in spending the collect¬ 
ed store. Investigations of the time-sense of bees have 
e.stablishod beyond any doubt that there an* colonies which 
strictly adhere to the time t)f llights and colonies apt to 
confuse the foraging time. Irainijig experiments showed 
that some bees were quick to follow the order given through 
food while others proved simply stubborn: uo matter 
how Well they were fed they W(*re very slack in working 
the crop in need of pollination. During the experiments 
we have descriluMl above as a “g(*ometry e\amiiiatb)n” 
it. was noted that V)ees of some colonies ea.sily tlistinguished 
between squares and triangles, while bees from other 
colonies confused diiferent geometrical ligiin'S, somi> of 
them preferring the siiuare, others the triangle. In these 
fine features of behaviour the differences were those of 
Kvholi' cohmivs. The characters deleimining the individ¬ 
uality of a ctdony are innumerable, and the more observ¬ 
ant I be boe-keei)er is the more be sees. Me distingui.sbes 
the colonies by the taste of the honey, l)y the l)ehavioiir 
of the bees tinring manipulation, by the (inantity of prop¬ 
olis on the frames, by the way the bees build the combs. 
Some of the distinguishing characteristics are important 
for the ljee-koc[)er, others seem to be of no importance. 
The bee-ke(*per sols apart colojiies that j)rodnce miicli lionoy, 
are less incliiied to swarming, winter well, and are disease- 
resistant, concentrates his attention on such colonies and 
tries to determine the condition.^ which shape the particular 
characters of the bees. 
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The study of bees iji different latitudes is very im¬ 
portant for bringiiiji^ to liglif concrete conditiojis influenc¬ 
ing the nature of the bee-colony. Since bees “liave been 
transported into almost every quarter of the world” Dar¬ 
win remarked that “climate uught to have produced what¬ 
ever direct ellect it is capable of producing.” So Darwin 
tliought that ditforences would inevitably become appar¬ 
ent upon coini)ariug geographically removed strains of 
bees. Me made this comparison and this is what, he wn>te: 

“I pnaured a hive lull of dead b(*es Irom Jamaica, 
where they have long been naturalized and, t>n carefully 
comparing them under the microscope with iny own bees, 
1 could detect not a ti’at e of diflerence. ” 

Now we know why Darwin failed to detcK-t any dilfer- 
ence: \o see these dill(>rences, not dead bees, but living 
bee-colonies had to be ccnnpared. 

In the severe tundra, summer is eAceedingly short, 
but while it lasts the sun stays in the sky lor many days 
running, sheclding its light on vast expansts overgrown 
with willow herb, heather, huckleberry, red huckleberry, 
and great bilberry. On Polar summer flight-davs which 
are but few, bees work feverishly day and night wilhout 
rest, carrying lUM-lar into llu> hive and filling I he combs 
with Arctic honey. The first autumn frosts begin in mid- 
Aiignsl and from then the bees avail t hemselves of I he warm 
hours, the number of which decreases day by day, to pre])aro 
the hive for the wijiter which lasts here for nine long 
months. 

A distance t)f some 5,000 kilometres lies between the 
Polar apiaries and the apiaries in the Pyandza Valley, 
Tajikistan, where the wijiler rest of l)ees seldom lasts long¬ 
er than one month and where Fehrnary brings both the 
young leaves and the Jirst blossoms. 

And thei'e are apiaries beyoiid the borders of our coun¬ 
try, in the mountains of Cob)nil)ia, South America, near 
the equator. Mere is an apiary on a mountain slope at 
the height of 1,500 metres above sea level. The lowest 
temperature at night here is and in day-time the high¬ 

est is 28". On cloudy days or during the rainy period the 
temperature varies Irom 16" to 22". So all lh(‘ year round 
the lluctuations of temperature are very slight. The moun- 
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tains are covered with dense evergreen forests, palm-trees, 
and giant lerns. S<)ine plant or other is always in bloom, 
and there are plants that bloom twice a year. Here, in 
the mountains, not only the temperature is constant; days 
and nights are always of an equal length, the day break¬ 
ing al)rnptly at 0 a.ni. and night falling as abruptly at 
6 p.in. 

These unusual conditions produce profound changes 
in bees transported liere. They are shy of the bee-keeper 
and irritable, and in the second or third generation 
become so lazy rhat as soon as one or two combs are 
tilled with the grecMiish lliiorcscent honey from lianas, 
oirliids or colfee-bushes the loragers stop flying afield 
altogether. 

M\) prevent the bees from degenerating in their habits, 
bee-keep(*rs here order new (fueens every year from local¬ 
ities in which bees live with regular winter (or summer) 
breaks in the honey-flow. For this exigency fosters in bees 
the instinct for collecting and storing honey. Wo see that 
the saying \\v have had occasion to quote about greedy 
bees collecting honey and dying cannot be applied to the 
very same bees brought to the tropics. 

The saying “every town lias its own customs” can 
much better be quoted in tliis instance: the “avarice” and 
storing instinct of Northern bees, as well as the “laziness” 
and “carefree life” of Southern bees are brought about by 
the conditions of existence, they are a method by which 
bees adapt tliemselves to Ihese conditions and a relloction 
ill the laws ol bee lilo of The climatic peculiarities of the 
regions bees live in. 

As we have seen, this adaptation appears and becomes 
manilost in the progeny of transported boos at a very early 
date. 

\Vc have not yet discovered a direct explanation of 
the causes why Madagascar bees are Idack and why Asiatic 
aliiinos have white bands. We do not know why well-known 
(!larni(dan bees hardly need propolis while North-Alricaii 
bees cover I heir nests all over with a blood-red hce-gura. 
We do not know what lias made the Caucasian bees so gen¬ 
tle (they go on with their work while the frames arc being 
taken out of the hive) and the Mack Dutch bees, on the con- 
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trary, so fussy (as soou as the apiarist lias romov(‘d the cov¬ 
er they start riisliiiig about in a mass, like a ilock ol Iriglil- 
cnod shoe])). We do not know why llalian bees are so good 
at lighting the wax moth that causes such a lot of liarin 
to bees ol other races. 

But we have no doubt tliat every specific cliaracter 
has been developed und(?r the inlluence, direct or indirect, 
of the environmental conditions. 

Can there be any doubt \Aiat tliere is a direct connec¬ 
tion betweeJi poor honeyHows and dispersed sources ol honey 
on Cyprus and industriousness ol t he dark-orange (Cy¬ 
prian bees, lamous as line honey gallierecs? Does not the 
capacity ol the bees ol Asia Minor to rear the brood all 
year round relied the climatic conditions under which abini- 
daiit loads ol pollen can he collected in all seasons? Does 
not the inability (jf the Egyptian bees to store large (luan- 
tities of honey rellect the slackening inlluence ol the con¬ 
ditions under which tJie honey-llow lasts the whole year 
ill the lerlile irrigated Nile Valley? And, on the contrary, 
is not the inlluiuice ol scarce sources in the oases ol Sahara 
evident in ( he ability ol the bees tliere to ily twice as tar 
as our bees? 

Carolul observation of the clmngos in the behaviour 
of l)ees Iransplanted to new localities will certainly reveal 
many new buds important lor nriderstaiidiiig the correla¬ 
tion betwwn tlie organism and its crivironmenl. 

A close study ol the niiinerous bee strains bred in the 
Soviet Union may liiriiisli mucli new material in this re¬ 
spect. Some of these strains, such as the Far-Eastern, are re¬ 
sistant to foul-brood; others, such as the Siberian and the 
Ural bees, are Irost-resistaiit: the Baslikir bees seal tlieir 
cells with heaiitilul white cappings; the Kal)akhta])in, 
Azerbaijan bees are very industrious; among the colonies 
of Armenian and Georgian bees there are individuals 
with proboscides eight millimetres long —a millimetre long¬ 
er than those of the grey Caucasians. 


An analytical comparison ot the biology of bees living 
on diiferent continents under dillerent natural conditions 
is expected to throw light on some changes in bee nature 
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wroiiglit by dilloreiit managoineiii witliiii constant eiiviroii- 
ineiital conditions. The possibilities of such changes, too, 
are iiiliiiiUdy varied. 

For a long time F. K. Babayev, a Ukrainian bee-keeper, 
has advocaled Ihe iiilroductioii into hives of comb founda¬ 
tions willi larger cells, lie himself made milling rolls and 
produced his lonndalion on which bees built cells of six 
millimelres, i.e., 10 per cejit larger than usual. 

After using combs with larger cells lor ten years Babayev 
obtained bigger and stronger bees. 

The bee kee|)er A. I. Igoshin has housed his bees in 
transparent, liglit hives with heated walls (bees usually 
cover Cool glass walls with lighl-tighl projxdis). Mere are 
some ol the changes Igoshin has observed as a result of 
the light penetrating into the darkness of the hive. The 
cycle of development Iroin grub to bee has become shorter 
by one day, File in the light has made the bee “earlier 
ripening”; the new heat regime in the hive warmed 
directly by the rays of the sun has protracted the loraging 
season. The bc^es in the liglited hive seem t-o have become 
gentler. 

F. .\. Ovchinnilvov, a Siberian bee-keeper, has raised 
the entrance, making it midway lietween the bottom and 
top. This simple innovation has changed the temperature 
within. The bees winter more successlully and quickly 
build to strength in spring. 

There are apiaries in some of the southern collective 
farms wdierc brick and stone hives dug in the ground have 
long been in use. The everyday fluctuations of temperature 
in such hives arc less marked than in ordinary hives and 
bee-keepers think that owing to this, other conditions being 
equal, the bees in “underground hives” produce more honey. 

Larger cells, bigger hives, sun lit hives and underground 
hives, all have shortcomings of their own which hinder their 
introduction on a large scale. But they have their merits 
as stages along iiew^ roads, as proof of practical bee-keepers* 
search for iiew^ methods of improving bee-colonies through 
changed management and environment. 

Many of the seekers arc blazing new^ untrodden roads, 
forging ahead towards the goal by most unexpected by- 




Thousands of highly skilled bee-keepers, loving their 
craft with all their li(»art, bring their grains of truth to the 
store of knowledge of bee biology and discover new inc^aus 
of controlling bees. 

Hut we have dwelt at length on the filters the cobuiy 
has set around the nurse-bees and especially the queen, 
on the means by which it protects theju from the influence 
of nnstal)le exiernal condilioiis. Those lilters are undoubt¬ 
edly active under t-lu* conditions of changed management 
and environment, too. (!lonse(|nenlly, these changes may 
fail to reach the rej)rodnctive centres ol the colony through 
the filters, tliey may fail to inlluence Jierodity. 

VVJiat, tluMi, must be done to ensure their inlluence on 
the develoj)ment of the coming generations? 

.Academician M. F. Ivanov, an outstanding Hussian cat- 
tle-breeding c'xpert, lays great .stress on the decisive in¬ 
lluence ol lood on shaping the lieredity of animals. He is 
fond of saying: “Variety enters by the mouth.” 

The work with mi.xtures of honey and pollen carried 
on at the Institute of Apiculture has shown that if variety 
is introduced into bees through the proboscis the 
natural jdiysiological barrieis protecting heredity can be 
overcome. 


We know that a bee-colony consumes on the average 
30 kilogrammes of beebread and 90 kilogrammes of honey, 
i.e., about 3 times as much honey as beebread, a year. In 
the mixture of honey and beebread the ratio is one to one. 
The mixture is put into the hive and bees obeying the in¬ 
stinct forbidding them to leave honey outside the combs 
start carrying the mixture into the cells. Their honey-crops 
are filled with this unusually heavy food. .As has been noted 
above, the bee organism is so constructed that in the honey- 
crop, wdiich is j)art of the stomach of the community, food 
becomes purilied, losing pollen-grains, since only pure hon¬ 
ey must be stored lor communal use. 

If bees are fed with syrup containing an admixture of 
dyed pollen grains one can easily sec that the four lipped 
stomach-mouth detains a large amount of pollen from the 
food in the honey-crop and conveys it in unusual quaii- 
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lilies inlo Ihe stomach-proper as food for Ihe individual 
insecL 


FIcre we should bear in mind lli(i following considera- 
lion: l)e(‘S of diilereiil ages ct)nsiiine dillorcnl quantities 
ol boebivad, jiursci-bees and builders taking the most. When, 
however, lood with an excess of protein gets inlo tlic honey- 
crops ol loragers and lionio-bees engaged in storing honey, 
this probably changes the Jiatural process ol feeding lor 
the whole ol the colony. 

13uL I hen, may not the selediveness possessed by all 
organisms cause the removal of excessive protein trujri this 

“nnnalurar’ food? Perhaj)S, en¬ 



veloped with the peritroj)hic 
inembraue, it is discharged Irom 
the alimentary canal, undigest¬ 
ed? 

By studying at dilferent in¬ 
tervals alter leedirig the differ¬ 
ent parts ol the alimentary 
canal - Ihe liuney sack, tlio intes¬ 
tines, the rectum -and I hen the 
haemolym|)li and the evacua¬ 
tions, one may lollow Ihe course 
of lJu? assimilation of proteins. 
Analyses have shown that the 
protein content in the body of a 
bee led with the mixture of lionoy 
and beebread is one and a half 


Throiipli lliis “])('('])- 
cut ill tli<^ cljiiiijoijs lest 
1)1* Uie alxioiiicji uin* can 
sec I Ik* Iioiicy rro]) (C), liic 
sloiiiach-Jnouih (P) ‘ Le- 
Iwccii 11 k* lionoy-crop and 
till* proviKiIricuius, and the 
ganglia ((i). If before Ihc 
operalion a bee is giviMi 
enough I hick .syrii]) wilh 
coloured pollen, llic observ¬ 
er will st!(* Ihc pollen- 
grains in Ihe honey-crop 
and Ihe act ion of Ihe slum- 
ach-iiiouUi detaining lliein 
and thus purifying Ihe syrup 


times the normal. This means 
tliat man has succeeded in over¬ 
coming thclirsl chain of barriers 
in bee biology and that the stom- 
aclMiiouth is llie breach through 
which lood can be introduced 
directly and change the develop¬ 
ment of bee iiaiuro. 

Perhaps this is exaggerating 
the importance of the lew extra 
grains of pollen (the absolute 
magnitudes here are very small) 
that a bee must digest in order 
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to pul into the cells as pure honey the mixture she has 
taken iroin the ieeder. 

Lot us recall the mudilviii<i[ ellect ui lial)iUial excess 
liii^hly-iiutritious lood, or an excess relatively lo the 
wear and tear ol the organization Iroin exercise. 

Till! new ieediiiK inixliires consiimi!d and assimilated 
l»y hees are examples ol that excess ul hip^hly luilrilioiis 
lood wliicli is a power!ul cause ul variahility. 


TJie jjuhlislied results ul the tests ul leediii.^ with the 
mixture of honey and Ijeehread stale: “While consuming 
more jiollen, the hees spiMit h?ss honey jjor unit •>\ l)roud 
led and wax secreled.’’ Jlui this means overcoming another 
harrier in tlie delences ol the hee colony: tlie strictly oh 
served rations lor hrood-Jvaring which make lor conserv- 
iil.ism ol hee lieredity have hei!ii violated. 

We may consider Ihis method the lirst step towards 
the natural leeding ol the brood with artilicially changed 
loud. 

l*rolessor T. V. Vinogradova worked in the same direc¬ 
tion hut she led her hees with yeas! lungi and vitamin ex¬ 
tracts, instead ol tlie mixture oi lioney and heehread. 

In trial experiments, patches ol brood in the comb 
were led Irom one to lour drops ol additional lood (besides 
that given by tlie nurse-liees) jioured willi a curved glass 
pipette into the cells ol brood at lixed intervals. 

Young larvae ivceivi'd the additional lood in tlie lorin 
ol drops on the cell-walls, older larvae ale this lood direct 
irom the j>ipelle during the days preceding pupation. 
Observing this process under the iriagnilying glass 
one can distinctly see a larva stretching its moiitli 
to the pipette and sucking the drop irom the glass 
“soother. ” 

The experiments liave estaldished that ten drojis of 
yeast received by a larva reduce its passage through the 
larval phase by one or Iwi) days. Wliile the control larvae 
in the same coinl) were sealed, as is usual, on the sixth or 
seventh day, the larvae under expcrinieiit were ready lor 
sealing alter lour and a hall days. 
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The feeding of a queen larva with the yeast fungi and 
vitamin extracts leducod its development by one day and 
more. Some of tJie queen larvae reared on the yeast were 
ready for sealing by the begiiiuiug ol the fourth day. The 
three or four drops oi this food reduced the period of de¬ 
velopment by halt! 

Tlie most imjjortant thing about the exj)eriment was 
that the queens and wt>rVers lialched Irom the larvae were 
perleclly sound ami vigorous. 

But this niet.Jiod o) additional feeding is complicated 
and cannot be used widely. So the task of leeding tJie brood 
with artificial protein and vitamin mixtures was simplified, 
the bees themselves l)eing made to do it. 

In early spring twelve colonies were fed sugar syrup 
to which were added dilferont quantities of ordinary yeast, 
brewer’s yeast growji in a sterilized medium, or of vitamin 
extract from yeast. 

Observation of the development ol the colonies, as well 
as of individual bees, has proved witli linality that addition¬ 
al leeding accelerates the development of Ixdh larvae and 
pupae. Students of l)ee biology use not only mixtures of 
protein and vitamin foods, l»ut diflerent kinds ol Hour as 
protein substitutes and of malty sugars as carbohydrate 
suhstitule. 


Not only scientists are engaged in looking for substi¬ 
tute foods lor bees. The work done in tJie V^ictory Collec¬ 
tive Farm, Kanevskaya District, in the Kuban, is becom¬ 
ing increasingly popular among bee-kee])ers in the Southern 
regions of the Soviet Union. 

On a ])lot near the collective-farm apiary of about one 
hundred hives several early and late varieties of water-mel¬ 
ons are sown in spring. 

A lieavy set of Iruit results from the pollination by 
bees and thousands of l)ig water-melons start ripening at 
the beginning of August, becoming more juicy and sweet 
with every day. At this season no honey-plants bloom in 
Kanevskaya District, so when the bee-keeper cuts open 
a dozen ripe water-melons and leaves them in the sun 
after crushing their surface, scout-bees discover the 
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sweet bait and soon clouds of foragers suck the thickening 
juice. 

Tlic next day the bees will be found easily disposing 
of about a quarter of a ton ol melons and will brijig into 
the hives 20 to 25 kilogrannnes of honey. True, a quarter 
of a kilograiuine of lioney per colony per day is not much, 
but thanks to this slight intake the queens lay Jiiore inlen- 
sively and the honey-stores in the hives increase slowly 
but surely. Since ieeding with water melon juice contin¬ 
ues every day lor at least a fortnight (later-ripening va¬ 
rieties come last), each colony collects about three kilo¬ 
grammes. 

Seeing that colonies tJius fed build to strengUi by tJie 
autumn and winter well on ibe water-rneloji honey, owing 
to which they have more young bees in the spring and de¬ 
velop belter, the colleclive-larm beo-keej)crs have water¬ 
melon plots near all the eleven apiaries of the colled ive 
farm. Tlie experience ol the Iroiit-rarik bee keepers sliows 
that tlie conditions of artilicial Ieeding can successfully bo 
made to resemble the natural ones. 

II upon the termination ol the honey Ilow bees are 
Jelt lor some time in l)ig two-body hives, strong colonies 
continue sending their foragers alield. Hut the nectaries 
ore empty and the iielders l)ring home only big loads of 
pollen. During three or four line days a colony may till 
several combs witli beebread Irom the pollen ol late au¬ 
tumnal llowers. Old bees will work themselves to death col¬ 
lecting pollen, but they will nut liavc eaten honey during 
their last days in vain. When preparing his l)ees for winter¬ 
ing, the bee-keeper removes the Irames with the late bee- 
bread, puts them into a big barrel and covers over with 
honey. The beebread keeps very well il stored in this way. 
By the end of winter, belore the earliest pollen-yielding 
plants start blooming, liie bee-kee])er [)uts one frame of 
this beebread into each hive. 

III colonies given pollen in this way the rearing of 
brood starts much earlier and the colonies build to strength 
much more quickly. Besides, some bee-keepers firmly be¬ 
lieve that such colonies send no swarms, since bees reared 
on late pollen are not inclined to swarming. 
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All these methods may have their shortcomings, but 
it is easy to see that such practices spell the end of the 
history of the hall domesticated bee, whicli man could 
utilize more ()r less succosslully by adapting himsell toiler 
conservative habits, to the ininiutablc laws oi the bee com- 
nninity created by nature hersell. 

Wliile she led hersell, the bee, housed in a hive, could 
remain indepeiuient and the least variable ot all domestic 
animals. Hut led with new food prepared according to the 
bee-keeper’s recipe, she will linally become tully donicsti- 
cated. 


Perhaps, now that simple methods of changing bee food 
lor obtaining desirable results have been lound, it will 
lie possil)le to lind wajs of undermining bee heredity more 
quickly. 

We know that the inhabitants of a hive so fiercely at¬ 
tack I he larvae ami pupae of strange species that in a few 
minutes nothing is lolt of them hut dry skins. 

Hearing this in mind, wo may hope by breeding a queen 
in a colony which receives protein lood only in the shape 
of young pupae of, lor instance, lotv^i ton^aed bumble bees 
or /mn-N//ng///A'(leratina, to arm ourselves with a new means 
ol directed hreedin.^. 

May we not t ry to reach this goal anotlier way? While 
observing the liie ol bumhle-bees in an artilicial glass- 
walled nest, it is interesting to put into it a piece ol bee- 
coml) with brood about to emerge. Matched in a bumble 
bee nest, tlie bees are accej)ted by the native population 
and live in peace with them. 01 course, the bees behave 
as is their wont and, bee-like, try to take part in the lilc 
of the nest. Bees wdth injured wdiigs cannot lly, they re¬ 
main in tljo nest and soon begin to take nectar for storing 
from Held bumble-bees, to roar the brood, to groom and to 
feed the queen. 

These experiments, interesting from various aspects, 
cannot but be regarded as one more possibility of bringing 
about inter-spocilic hyJ>ridization. 

Excessive feeding, new conditions of life changing the 
anatomy and behaviour of individuals and the organiza- 
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lion and character of entire colonies, food (vegetative) 
hybridization j)re])aring new material for iiirtlier selective 
breeding, all tJiese will he used to create the lirst cultivated 
varieties of bees. The creative activity of man will call 
lo liie and develop individual deviations from the proto- 
lype, here, too, opening the way lo that multitude of dif¬ 
ferent forms which is ciiaractcristic of all other domestical- 
ed animals and plants. It has taken the proginiy <jf the wild 
rock-j)igcon fiv(‘. thousand years lo develop into tlic Pou¬ 
ters, Parriors, Trumpeters, Frill-Hacks, Alrican Owls, 
Laughers, Swallows, Tiimhlers, Y'acohins, Spots, Nuns, 
and dozens of other, less kn(»w'n, breeds. 

(Gooseberry with dozens of its varieties Jjas been culti¬ 
vated for at least live hundred years. Forest strawberry 
had been cultivated for 250 years before the dilferciit va¬ 
rieties - large-fruit, green, wdiite, r(‘d and black were ob¬ 
tained. 

The process of domestication of the honey-bee wdll 
not take so long and there will bo an inlinile number of 
varieties. If we are i)ot afraid of letting our imagination 
run aw’ay with us, w^e can fancy in the iultiro non-stinging 
lujos, bees with extra-long proboscides reaching nectar in 
the deepest Mowers, and, particularly, furry l)ees resem¬ 
bling bumble-bees which, in obedience to training, will pol¬ 
linate the new" planls created by the followers of Michu- 
rin, and also specialized wax-ju’oducing hees. Hees, prob¬ 
ably, will play an important jiarl in the selective bn^eding 
of exceptionally viable plant varieties. Perhai)S bees will 
be used even in pro.specting; the disco\(»ry in the combs of 
pollen from plants peculiar lo areas with certain ores will 
make it possilde to see wdial is under the ground without 
crossing the thresliold of one’s study. For this purpose 
farllying varielies wilhoiit any fixation instinct will 
l)e needed, wdiich will visit all IIowxts that they chance 
to see. 

It is quite possible that bees will help man in solving 
still more far-reaching ajid important tasks. 
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DREAMS AND PLANS 


When Ihe Karih Hecomes a Garden in Itloojn. “Spring” 
and “Winlor” iJeo Colonkns. J*ori*jinial Cioloiiies of the 
Hynienoptera. Tlie Lesson of Ihe Accrele ilools of Oaks 
in Cluslers. “Moving Hocks Endowed with Free Knergy.” 
The Force of Advanced Theory. 


Let US recall the events from tlio history of the earth 
mentioned at the l)eginniiig of this hook. Let us reiiieniber 
that tlic latest ])hase in tlio developriieiit of the green robe 
of our planet corresponded with the apj)earance ol insects 
pollinaling flowers. We know liovv the evolution of plant spe¬ 
cies was accelerated alter the victory of the ajigiospernuui 
llower species, and that these species owe tlicir prominent 
place in the history of plants to the appearance of pollinating 
insects. 

Are not these historical facts proof that directed pol¬ 
lination can help botanists, agronomists, selectionists, and 
ecologists, as Michurin said, “to do away with time and 
call to life beings of the future which otherwise would have 
had to w^ait ages before apj)caring. ” 

Today, this is being done on a wide scale to agricul¬ 
tural crops, to cultivated ])lants alone. But the lirst suc¬ 
cessful steps have already been made in selective growing 
of tree varieties. 

What about the future? 

Along what lines is lilc developing? What is dying away 
and what is being born? These are questions of the greatest 
ijiterest for us. 

True, a coin|jlete rt)ntrol over the evolution of vege¬ 
table life on the earth is a thing of the future, but that fu¬ 
ture is not so hopelessly far away. Time will provide scien- 
tilic and technical means for the accomplishment of what 
seems today a fantastic task. Then the lour-winged pollina¬ 
tors <»f flowers—the living catalyzers in the process of plant 
evolution -will become instruments of natural-scientific 
transforiuatioii, by means of which the earth will once 
again be converted into a garden in bloom, but this lime 
by mail and not by insects. 
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And this is not all. The zeal and porseverancc with 
which man studios the inany-sidod organizalion oi tho hoo- 
coloiiy are not just the result ol his interest in honey and 
wax, or ol Jiis concern about plants being ijollinaled to 
ensure a barvesl. 




SclocI i\r ;»niina]-ljroc(.l<‘rs 
dream of in'es thal will 
work n‘d cIomt ami al 
falfa willn)nl special I rain- 
inu:. rbinl ln'i'i‘(j(-rs, in llieir 
turn, chorisli lln^ i!r(‘am of 
Snell varierns of IJiesi* le¬ 
guminous ])lants Ijiat will 
allracl 1 )(m‘s 


TJie bee-colony reveals to man the real force of vital 
links uniiyiiig a biological speci(>s. Starting from the bee- 
colony, the human mind turjjs to new and ujiknowii re¬ 
gions of living nature, to their unexplored and ine.vhaustiblo 
resources. 

The notion of life, of a living being, is inseparably 
connected in our minds with an individual gr<»wing 
and developing. This individual may be microscopic 
or it may be enormous, but it must ho horn and it must 
pass its individual course of life, always rcniaining a distinct 
being. 
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Ill tlie l)ii)logL(al sense of the tonn, however, life is 
neither a mass nor a j)arlielc of living substance, but a 
process: a coiislaiii process of motabolisiii with siirrouiidiiig 
nature, a proci^ss of assimilation and dissiinjlal ion. 

We can observe and slndy this j)rocess as exemplified 
not only hy individual bees but al.so by tlie short lived, 
ej)lieineral spring colonies of solitary bees. 

We see its inanileslalion in the annual cidonies of wasps 
and bumble-bees wJiose females are revived by the sun 
alter hibernation and germinate like live seeds to new life. 
Surrounded l»y new generations, they develo]) into colonics 
wliich produce fruit and spread a new crop of hibernating 
tionales, and then die away al the iirst autumn frosts 
like annual grains and grasses. 

We SCO its manifestation in the colonies of bees, ants 
and termites, which may be likened to perennial plants. 
Such colonie.s multiply either tbrougb living slioots 
swarms as in IIk' lioney-bee colony, or tbroiigii tillering, 
as in other spech'S, in wbicli new colonies spring up from 
the mother colony, the root, and live side hy side with it. 
There are colonies l)caring fruit every year, from which 
thousands of males and lemaJes lly and crawl away in 
couples to give rise to new perennial colonies which 
will gr<»w and uuil.e hundreds of lljousands and even 
iiiillioiLS of individuals they Iheiuselves have given 
birth to. 

CoiisiiJered in this now as])ect in those palpitating en¬ 
tities, those “organisms of organisms”, lile goes on with 
dnalily in nriity. Life hero is at one and the same time 
the existence of individuals, growing, developing and mul- 
tiplying, and the existence of their vital organizations, 
also growing, develoj)ing and reproducing and making eacli 
individual, perfect in ii.sell, part of a complex and organic 
structure. 

It is vi>rv important to grasj) what gave rise to those 
structures, what has reared tliem and what enables them to 
develop. 

Our quest for an all-embracing answer to these ques¬ 
tions takes us from I he laboratory, where the phenomena 
of extracellular metabolism are studied in the colonics of 
I ho protozoa, lo an old oak grove, where out oi thousands 



ol young Iivos Mial usi^d to grow in it iMtl a few hiuidroJ 
gian! oaks liavo rcMuaiiKM]. 

If wo Gonsidor t.lio surviving oaks, wo sliall soo that 
thoy aro not sc.attorcMl l)iit grow in nioro or loss c.loarly do- 
fined groups, oluslors. Tlioso naturally j)rosor\HMl clusters 
ol old oaks also nianilest that law ol lilo wliicli has dovol- 
()j)od out of the biological connecti(»ns botwoon individuals 
of t he same species. 

Acorns germinate inucJi bettor and tin? yt)ung oaks grow 
quicker in clusters, which seem so crowded, than if sown one 
by one in a lino, although in the latter case each seedling has 
a Ljenerous allowance of room and food. Thus, lile is liard for 
a lone oak and much easier in a cluster. 

Ilut recently the advantages of cluster sowing were 
seen iji the fact that the sliado creaU'd by [)lanls in a clus¬ 
ter also created a micro climate beiielicial for the develop¬ 
ment of the seedlings; in the lad that the leaves shed 
hy the trees in autumn covered the ground well, and in a 
thicker system of routs, bc’ttor suited for draining 
tlio soil. 

li-vperience lias pn^ved now tlia! by n'giilal ing I he num¬ 
ber of plants ill a cinsler, we may exercise directed influ¬ 
ence on the iiiiture of tludr devcdofmioni. Jf maize, for in¬ 
stance, is grown foi* irreen fodder and is to be mowed be¬ 
fore floweriiii*' it is sown in demse clustc'is where it grows 
three or four metres liigli. Wliere big cobs are to bt? 

olitaiiied, jiol more I linn two plants aro left in a cluster. 
Tn Jiorllieru (list riels wbrne period of day-Jiglil is ex- 
ceediuglv long it is advisable to establish an artificially* 
shortened ilay for young sl»ools of maize. I^Ianls that 
have been deprived of ligiit feu* sev(M*al bon is a day 

during a month, on b(*ing (raiis]>lanled in clusters in the 
open air start shooting <*obs as early as the third or 

fourth node, which not only have am|>h^ lime to develop 
well lull aclnaJly rijuui and produce seeds suitable for 
sowing. 

Light conditions are of parainoiiiit importance for an¬ 
nual plants in the Jioith, lui! there are other inqiortant 
factors. 

Now we knoNV more: the roots of trees in a clusler, 
oaks for example, become inter! waned and accrete. 



resulting in a communicating, interconnected system of 
roots. 

People see the sturdy trunks of the young oaks, they 
see the slender branches and lacy cr(»\vjis, and think that 
each oak is an independent tree. But underground, the 
roots of the young trees are intertwined and lorin an oak 
“colony” living one common life. If a tree is cut its roots 
may continue to supply lood to its neighbours. 


The time is past when the minds of biologists were 
obsessed with the idea that the law of the jungle reigned 
supreme in living nature, that general struggle and compe¬ 
tition were beneficial lor biological species and neces¬ 
sary for their perfection. This idea was born of and 
supported by the abnormalities of the capitalist mode 
of life. 

In his well-know'ii letter to P. P. Lavrov F. Engels 
ridiculed those “naturalists, save the mark,” who deemed 
it possible “to reduce the historical develo[>ment, rich 
and multiform, to the one-sided and dry formula of ‘the 
struggle for life’ which even in nature can be accepted only 
conditionally.” Engels said that “this method condemns 
itself” and explained that “the ijiteraction of bodies both 
in living and non living nature includes harmony and col¬ 
lision, struggle and co-operation.” 

Michurinist biologists have shown how the harmony and 
co-operation of a given species with other species can be 
utilized in the field to bring about conditions for ensur- 
ing good crops and also how the struggle and collision be¬ 
tween a species and other species can l)e made use of to pro¬ 
tect the crops from pests and disease. 

As for the relations between individuals belonging to 
the same species, these cannot be defined either as a “strug¬ 
gle” or as “mutual assistance,” for the life of each individ¬ 
ual of a species and of all of them taken together is the life 
of the species itself. 

The new scientilic conceptions of the nature of species 
and the life of species, of the relations between individuals 
belonging to dilferent species or io the same species have 
been proved in practice. 
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As lime goes by, science will reveal numerous condi¬ 
tions of the lile oi species ol which we know nothing to¬ 
day as yesterday we knew nothing of the accrete roots of 
trees underground. The relereiice is to the conditions draw¬ 
ing domestic animals into herds and droves, and wild ani¬ 
mals into packs, the conditions under the iniluence of which 
birds form sea shore colonies and migrating Hocks, the con¬ 
ditions bringing about schools of lish in rivers, lakes, seas 
and oceans. Science w^ill certainly explain why the teleno- 
inus gathers in such multitudes under rotten leaves in a 
forest clearing, why llalictus males congregate on bare 
branches in the evening and in bad weather, and why a 
solitary female pigeon cannot lay eggs. 

When man has revealed these secrets, big and small, 
he will be in possession of the key to one of the most w'on- 
derlul forces of living nature. 


All example can be seen in locusts, which are still a 
scourge beyond the liorders of the U.S.S.R. 

These Orthoptera migrate almost every year in clouds 
sometimes covering thousands of square kilometres and 
weighing millions of tons. Scientists registered one such 
cloud covering almost 6,000 sq. kilometres, wliose W'eighl 
was calculated to equal that of the copper, lead and zinc 
extracted by man in a century. 

“And this was not one of the biggest clouds,*’ Acade¬ 
mician V. 1. Vernadsky wrote. He added: “This cloud of 
locusts expressed in chemical elements and metric tons can 
be regarded as analogous to a mountain, or ratlier a moving 
mountain endowed with free energy. In the face of the va¬ 
riety and greatness of living nature, a cloud of locusts is 
an unimportant and transient phenomenon. There are phe¬ 
nomena iniinitely greater and mightier, such as tlie coral 
and calciferous seaweed growths, the live films of plank¬ 
ton stretching unbroken over thousands of square kilometres 
in the ocean, the floating seaweeds in Ihe Sargasso Sea, 
the taiga of Western Siberia or the hyfaea in tropical Af¬ 
rica. Such masses of living matter can be likened to moun¬ 
tains. ” 



To ioarii to conceiilralo or lo pulvorizo those moving 
mountains endowod with tree energy (in order lo use them 
or eliminate I hem) would mean masteriiig this lurce, making 
Ihese masses ol living mailer obey tlie will r)t man. To learn 
to convert solitary species into species living in biological 
communities would mean acquiring a new potent means 
of controlling the nature of insects. 



Mijliial frcdiiiir (Mil h * observed in ;ill soei.il iiiseel 
species: bei/s, anis and tenuil(?s, and, lo a cerl.iiii 
exleiil, bmnl)li‘-l)i‘es, which live in coiniminilies 
al cerlain slnees of Iheir life cycle 


'riiese prospeids, remote, perliajis, but undoubtedly im¬ 
mensely attractive, arise Iroin tbe experience ol coiitrol- 
liiig the lile ol the bce~colony as a unit, Irom tlio analy¬ 
sis ol laws governing bee life. Not until our time did such 
ideas, whicii Irequeiilly occurred to biologists in the past, 
assume delinite outlines urging naturalists to a deeper 
study of the problem ol species. 

Kor the time being, bce-kee[)ers and students of bee 
life liavi? simpler tasks to solve. Means must be found of 
making bees successlully pollinate red clover and alfalFa. 
(lotion and sunllower. lields, loo, must become a prolita- 
ble pasture for bees. This alone will immensely increase aii- 
nnai hoin\y crojis in the IJ.S.S.Il. More sjiirit must be sluiwri 
in tlie elaiioratioii ol methods lor controlling tlie Held ac¬ 
tivity ol bees, making them an obedient tool in the liands 
ol pi ant-breeders, increasing the lorce and vigour of varie¬ 
ties, 'fhis alone will further increase by miHions of centners 
the yields of various crops cultivated in the lields of the 
Soviet coiinlrv. 
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Bee-keepers have many difliculties aliead ul‘ Diem but 
progressive bioJogy will help tlu'iii to overcome all the ob¬ 
stacles ill their way. 

Theory becoim^s a (‘«jiicrete ioree as soon as it becomes 
the projierly ul the masses, as soon as the masses master it. 
livery day brings the Soviet people prool tliat tliis law hir- 
mulated by tlnj teachers ol working humanity (»perates 
in all aspects ol the lilc ol Soviet society. 

Armed with Die teaching ol Michurin, millions t)l till¬ 
ers ol socialist land, workers in Die green lactory, will 
continue their searchings, studying and relorming living 
nature. 

With every |)assing year they will more and more sue- 
cesslully reveal ami utilize the itnees ul nature, enlist the 
assistance ol these iurccs and direct them in accuidance willi 
their own aims. 

.\s 1. V. Micliurin wrote long ago, Ibis “onr common 
work is a ni'H iniportanl step jonvard, it is ol world signif¬ 
icance, as will be made apparimt to all by the luture re¬ 
sults of lliis work, tlio first mighty impulse to wliicli was 
givmi by the BevoluUon that awakened millions of crea¬ 
tive minds in the Soviet country.” 

This creative im[nilse manilests itself in the every¬ 
day w^nk ol iniilions ol working p(‘o])le ol the Sovii-tLand, 
w^irkms in the gjxjen factory. 

Orderly rows of the luture forest belts stretch criss 
cross over thousands of kilometres; tliere, in clusters, rise 
young oaks, spreading their green leaves and growing strong¬ 
er and stronger as year.s go by. 

A rainbow' glitters over the crojKS in Die drops ol ar 
tificial rain showered by sjiraying macliiiies. 

The sky high over the steppe is retlected in blue mir¬ 
rors of reservoirs framed with luxurious greenery. A net¬ 
work of irrigation canals connects vast lields. 

Whole expanses are covered by I all maize growing in a 
dense mass. A tractor proceeds along a field road dragging 
a number of carts covered witli fluffy mounds of maize 
stalks and loaves. The maize is being taken lo the stock- 
farms, to the silo towers, w’hose t iled roofs are a promi¬ 
nent feature of the landscape?. 
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Powerful tractors furrow the fields with glittering steel 
coulters and leave behind wide ribands of soil made fer¬ 
tile by Die roots of sown mixed grasses. 

Fields of these grasses iorm an endless carpet and bees 
s:'nt here by man reach with their proboscides into floret 
alter floret of collective-larm clover. 

All this has been done by the hands and minds of the 
Soviet j)eople, ju'ople that were the lirst in the world to 
become masters ol their own destiny and are the first to 
become masters of iNature. 
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